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TURTEVANT aeroplanes are 
built like bridges of steel. They 
are stronger, lighter and more 
rigid than others, and are not sub- 
ject to injury from moisture and 


climatic changes. 









































AEROPLANE COMPANY 


Jamaica Plain, Boston, Mass. 
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STANDARD 


AEROPLANES AND HYDROAEROPLANES 


CHAS. H. DAY, Designer 


Army and Navy orders now being filled as the 
result of official inspection of factory and products 


STANDARD TRACTOR BIPLANES 
STANDARD HYDROAEROPLANES 


Single and Twin Motored ‘Types offered 


on the basis of results and not expectations 


STANDARD AERO CORPORATION 


OF NEW YORK 


EXECUTIVE OFFICES FACTORY 
Woolworth Building, New York Plainfield, New Jersey 
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HALL-SCOT 








Exhaust Side’ 
90-100 H-P. 


Upon Sept. 16, 1916, 
Mr. Graham, detailed from the United States Army headquarters, 
Washington, D. C., to the HALL-SCOTT factory, conducted a five hour non-stop test with 
a HALL-SCOTT 90-100 H. P. 4 cylinder aviation motor. The results obtained were as follows: 


Average revolutions per minute - - . . - - - - - - 1341 
“3 brake H. P. developed’ - - - - - - - - - - 100.5 
= gasoline consumption per hour - - - - - . ~ - 8.95 
- oil consumption per hour - - - - - - - - - ¥ Gal. 


A MOTOR WITH SUCH STURDINESS, DEPENDABILITY, AND SIMPLICITY OF 
DESIGN AS THE HALL-SCOTT 90-100 4 CYLINDER, IS DESTINED TO TAKE A LEADING 
PART IN THE EQUIPMENT FOR ARMY AND NAVY SCHOOLING AND LIGHT SCOUTING 


AEROPLANES. 


HALL-SCOTT MOTOR CAR CO,, Inc. 


General offices:---818 Crocker Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 
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The Aviator—The Superman of Now 


The world has its eyes on the flying man. Flying is the greatest sport 
of red-blooded, virile manhood. 


Make your vacation the greatest you ever had by joining the Wright 
Flying School. Live in the open—in the aviators’ tent city. Con- 
venient hotels for the fastidious. 


Expert instruction in flying, assembly, upkeep, motor-overhaul, etc. 
Dual controls. Pupil flies the first lesson. The school is located on 
Hempstead Plains—the greatest aerodrome in America. 


Send for New Booklet 


WRIGHT FLYING FIELD, Inc. 
60 Broadway, New York 
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Built especially for air service, The 
Creagh-Osborne Compass incorpo- 
rates the following advantages 
|:—Its radium-figured dial can be 
accurately read by its own light 
rr] independent of any other illumi- 
nation. 
2:—The prismatic reflector, by its 
magnifying effect, allows the 
use of a small dial with the ease 
of reading of a large card. 
3:—The instrument is so designed 
as to have a large angle of heel. 
+:—It is of wonderfully light, com- 
pact construction. 
A product of ‘‘Sperry Quality’? throughout. May we tell you more about it? 
Manhattan Bridge Plaza 15 Victoria Street 5 Rue Daunou 
BROOKLYN, N. Y. LONDON, Ss. W. PARIS 
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The First Aero Squadron U. S. A. on the Border 


















































Two views of the Curtiss 200 horsepower twin tractor, belonging to the National Guard of New Mexico, arriving at the aviation 
camp on the border. The manner of transportation by automobile truck and trailer is interesting. 

















Photo by Harris & Ewing. 


A tent-hangar housing an aeroplane at Columbus, N. M. This photograph illustrates the method of covering propellers which 
was in use in June. At the present time propellers, when not in use, are removed from their mountings 
and stored in humidors, where they can be kept damp. 





Housing and Transporting War Machines 
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lit list of 517 aviators sent to us for publication 

by the War Department, which may be found on 
another page of this of AVIATION AND 
AERONAUTICAL ENGINEERING, is significant. It was trans- 
mitted to us with a request that we give it the widest 
publicity possible, in order that the War Department 
may secure the address of every man who may be avail- 
able for service with the Flying Corps. The fact that 
the Aviation Section has sent out this list, shows that it 
is doing everything in its power to try to secure aviators 
for the United States Army ; it shows that the files of the 
Aviation Section in Washington contain much informa- 
tion on the subject of civilian aviators; it is indicative 
of the earnest efforts that the Section is making, to lose 
no time in supplying the United States with a real 


issue 


aerial reserve. 

Another significant feature of the list is to be found in 
the fact that about fifty per cent. of those whose names 
appear on it, have never taken certificates as pilots. It 
shows that there are many aviators who are flying or 
have flown who have not thought it necessary to obtain 
the Federation Aéronautique Internationale certificate. 
With eight hundred experienced pilots to choose from, 
the Aviation Section should in a short time have in train- 
ing a body of patriotic reservists who could render in- 
valuable assistance in time of need. 

AVIATION AND AERONAUTICAL ENGINEERING 
glad to transmit to the War Department the names and 
addresses of any other aviators besides the ones on the 
list, if they will forward their names to us with their 
addresses and the other information asked for in Lieut.- 
Col. Squier’s letter with which he transmitted the list 
to us. 


will be 





Zeppelin Activities 


The recent Zeppelin raids on England are attracting 
the attention of all aeronautical engineers to dirigible 
balloons, both of the rigid and non-rigid types. 

On Sunday, September 3, Lieutenant William Leefe 
Robinson, R. F. C., brought down an airship at Enfield, 
about ten miles from London. Lieutenant Robinson was 
in the air two hours manoeuvring against the dirigible, 
before he was able to strike the blow which caused it to 
fall to earth in flames. 

Owing to the meagre information that has reached this 
country, and to the fact that a very large proportion of 
the ship was destroyed by the heat of the burning gases 
and the final impact when it struck the ground, it has 
not been positively established what particular type 
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this machine represented. English aeronautical journals 
are unanimous in the declaration it was a Schiitte-Lanz, 
probably an old one, which would indicate it to have 
been about a fourth-rate airship. It is a well established 
fact that the characteristic Zeppelin aeroplane has its 
gas bag braced by box-girder construction of aluminum 
alloy. Judging from the photographs which appeared in 
this country, this form of eenstruction was not used in 
the airship brought down at Enfield; on the contrary, 
the chief peculiarity of the mass of wreckage is to be 
found in the quantities of wire bracing. There is said to 
have been enough wire to fill completely thirty-six motor 
lorries. The wire bracing probably shows that the brac- 
ing of the airship’s gas bag was of wood. Wood con- 
struction would be an indication that the craft was prob- 
ably a Sehiitte-Lanz, which is well known to be built 
with a trellis-like wooden framework. The motors, from 
the vague descriptions and indistinct photographs that 
have appeared in this country, were of the six-cylinder 
upright vertical type. The characteristic Mercedes 
overhead valve gear appears to be lacking. It is pos- 
sible that they may have been 180 horse power Maybach 
engines. 

The airship was fitted with four motors, and if the 
surmise that they were 180 horse power Maybachs is 
correct, the machine had a total of 720 horse power. 
Each engine was fitted with a demultiplication gear-box 
and propeller shaft in line with the engine, showing that 
the gondolas each had a propeller at their stream-lined 
sterns instead of bevel-driven cross shafts to propellers 
at the side of the airship as in the Zeppelins. The air- 
ship was of stream line form. 

The damage done in the recent aerial raids made on 
England have been quite extensive, although its military 
value is an open question. There is no question, how- 
ever, that Zeppelins possess a certain military value. This 
was best illustrated perhaps, in the Jutland naval battle, 
where the German admiral had the advantage of dirigi- 
bles, first, in spotting his shots and correcting the range 
finders of the men in the fighting tops, and later in warn- 
ing him of the approach ef the British Grand Fleet, 
which, it will be remembered, did not arrive until after 
Admiral Beatty’s battle cruiser squadron had been en- 
gaged for some hours. 

Those who are best fitted to comprehend the progress 
that Germany has made since the start of the war, state 
that a single trans-Atlantic voyage would present few 
difficulties to one of Germany’s modern dirigibles. 
Nevertheless, if a Zeppelin should come to this country, 
it would be an important achievement. 











Aeroplane Control Surfaces 


By J. C. Hunsaker, Eng.D. 


and 


T. H. Huff, S.B. 


Object of Investigation 


With the recent great increase in size of aeroplanes, it has 
become increasingly difficult to provide control surfaces 
(ailerons, elevators, rudders) of adequate strength and stiff- 
ness without the use of elaborate exterior bracing, adding to 
head resistance and the number of parts whose failure may be 
disastrous. Very large control surfaces, if hand operated, 
require an effort beyond the muscular strength of the pilot un- 
less the control mechanism be geared down at the expense of 
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DousLE CAMBERED ELEVATOR SURFACE AS TESTED AT 
THE M. I. T. AERODYNAMICAL LABORATORY 


Fig. 1. 


celerity of movement. The standard method of fitting trail- 
ing ailerons and elevator flaps renders “ balancing,” as usually 
employed on rudders, an impracticable means of relief. It 
would be of advantage to have a control surface which could 
be given great thickness (to provide structural strength) 
without material sacrifice in the aerodynamical properties of 
the usual thin, nearly flat, The center ot 
pressure motion must be such that the surface may safely be 
“ balanced.” 


eontrol surface. 
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Fig. 2. 


Profiles Discussed 

The Curtiss Aeroplane Company have proposed a double 
cambered surface of great thickness, Fig. A model 20 by 5 
inches of this surface was sent by this company to be tested 
in the wind tunnel of the Massachusetts Institute of Tech- 
nology and the results are now published with their permission. 
It will be seen that the maximum thickness of this profile is 
4 “ Bulletin o ,/ Institut Aérotechnique de l’Université de Paris,” 
vol. ii, Paris, 19 
2G. Biffel. “ ~y Resistance de l’Air et Aviation,” p. 357, Paris, 1914. 


* Technical Report of the Advisory Committee for Aeronautics, Year 
1912-13, p. 79, London, 1914 
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nearly 9 per cent of the chord; about double usual practice, 
Ample space is afforded thus for substantial ribs and spars, 

To compare with this profile, we have selected the thin flaj 
surface of Fig. 2, which has been tested full size at St. Cyr 
and in the wind tunnels at Auteuil* and at Teddington.’ With. 
out diseussion of the discrepancies between the three sets of 
experiments, we will reproduce the results obtained at Tedding- 
ton on a model of nearly the same size as our Curtiss profile, 
tested at nearly the same wind velocity and with a wind tunnel 
and balance identical with our own. Under these conditions 
the results for the two profiles are comparable, and possible 
errors of method being common to both sets of experiments 
may be ignored for purposes of comparison. 
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Fic. 3. CHARACTERISTIC CURVES FOR CONTROL SURFACES 
It will be noted that the St. Cyr profile is only one-third as 
thick as the Curtiss and is unsymmetrical, giving the effect of 
In general, a control surface is to 
be operated on either side of its neutral position and ought 
to give equal effects for positive and negative angles. It 
should, therefore, be symmetrical. It might be suggested that 
we should compare with well known data for flat plates with 
There, however, the edges are so blunt that the 


Also such 


camber on one side only. 


square edges. 
resistance at small angles of incidence is excessive. 
profiles are not used on modern aeroplanes. 


Aerodynamical Properties 
For the Curtiss profile the angle of zero lift is 0°. In Fig. 
3 the curves of the aerodynamical coefficients, lift and re- 
‘ambered profile are plotted 


sistance (drag), for the double 


on angle of median line to wind as abscissae. The correspond- 
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ing curves as reported for the St. Cyr profile have been shifted 
1° to the right in order to make the curves of lift coefficient 
pass through 0. Due to lack of symmetry the lift on the 
St. Cyr surface is zero when the lower chord makes an angle 
of —1° with the wind. (See N. P. L. test.) 

The curves of resistance coefficient are nearly identical for 
the two wings and for small angles the lift coefficients are not 
greatly different. At large angles, the St. Cyr profile shows 
from 10 to 20 per cent greater lift than we get for the Cur- 
tiss. On the other hand, if the plot were extended to negative 
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Fic. 4. CENTER OF PRESSURE DIAGRAM 

angles, the lift of the Curtiss profile would be equal and op- 
posite while the lift of the other would be reduced due to its 
virtual camber being useless at negative angles. The greater 
lift at large positive angles for the St. Cyr profile is not in 
general a real advantage. 

The maximum lift for each profile is reached at about 16°. 
which angle should be the maximum control movement al- 
lowed the pilot in the design. 
about 13 for the two profiles at an angle between 3° and 4°. 


The ratio, to resistance, is 


The greatest interest attaches to the minimum resistance and 
the resistance at very small angles for, ordinarily, the aero- 
plane in good weather will be flown with its control surfaces 
very near the neutral position. Excessive resistance at the 
neutral position (angle of no lift) is a waste of power. The 
curves of Fig. 3 show that the thick Curtiss profile has no 
more resistance than the other. 

In conclusion, it appears that the extra thickness required 
for rigidity is obtained in the Curtiss profile without material 
sacrifice in aerodynamical properties. 


Center of Pressure 


The loeation of the center of pressure for the two profiles 
is shown on Fig. 4. The Curtiss profile with hinge axis .2 of 
chord from leading edge would be almost perfectly “ bal- 
anced ” and a pilot could move it 10° or more without sensible 
effort. If control were abandoned, the surface would automat- 
ieally return to a neutral position. Similarly, the St. Cyr profile 
with axis near .28 of the chord from the leading edge could be 
used for a “ balanced ” control surface. 


Variation with Speed of Test 


Opportunity was taken to repeat the test on the Curtiss 
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profile at 15, 25 and 35 miles per hour. The results plotted as 
a polar diagram (after Hiffel) are shown on Fig. 5. The dis- 
crepancies are not great. At small angles or for values of the 
lift coefficient below K, = .0003, the resistance, coefficient K, 
is progressively diminishing as the speed is raised. This is 
undoubtedly due to the fact that at such small angles of in- 
cidenees the resistance is largely skin friction which does not 
vary so rapidly as the square of the speed. 

For values of K, above .0008, we approach the “ burble ” 
point or eritical angle for the wing. Here the flow is turbulent 
and measurement difficult. It is possible that the wind of the 
tunnel may have a certain degree of turbulence which is more 
pronounced at some speeds than at others. The turbulence of 
ihe wind should have its greatest effect. upon the lift of an 
aeroplane wing near the critical angle. The discrepancy be- 
tween the curves near the critical angle is of the order of 5 
per cent and is probably inherent in wind tunnel experiments. 
We recommend that an average value be taken in this region. 

The very low resistance shown for the double cambered wing 
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VARIATION IN COEFFICIENTS FOR A Mopent AEROFOIL 
WitrH CHANGE IN WIND VELOCITY 


Fic. 5. 


at small angles is probably materially less for full size sur- 
faces moving at speeds of 70 to 100 miles per hour. Similar 
model tests on a wing of profile R. A. F. 6 give a minimum 
K,, = .0000375 against K, = .000015 for the double cambered 
surface. The latter has less than one-half the resistance of the 
“ormer. For a racing aeroplane or speed scout which could 
tolevate a very high landing speed, it might be possibly of ad- 
vantage to use the double cambered profile for the wings as 
well as for the controls. 





Output of Aircraft Under Pressure of War 

Brig.-Gen. F. G. Stone in Engineering urges that experi- 
mental work should be carried out under conditions that will 
iest the practicability of quantity output and that in order to 
secure this, the initial contracts should be let for a lot of 
a least fifty machines, all to be built in the same shop. The 
large figure no doubt readily applies to present British con- 
ditions. 








Wisconsin Aviation 


The new six cylinder Wisconsin aviation engines, of which 
dimensioned drawings and other details are now at hand, are 
ot the vertical type with cylinders in pairs and valves in the 
head. The cylinders are made of aluminum alloy castings, 
are bored and machined and then fitted with hardened steel 
sleeves about 1/16 ineh in thickness. After these sleeves 
have been shrunk into the cylinders, they are finished by 
grinding in place. Gray iron valve seats are cast into the 
cylinders. The valve seats and cylinders, as well as the valve 
ports, are entirely surrounded by water jackets. The valves 
set in the heads at an 





Engines 
CRANK SHAFT AND BEARINGS 


The erank shaft is made of chrome vanadium steel of an 
elastic limit of 115,000 lbs. The crank pins and ends of the 
shaft are drilled for lightness and the cheeks are also drilled 
for oil cireulation. The crank shaft runs in bronze- backed, 
Fahrig metal-lined bearings, four in number. A double thrust 
bearing is also provided, so that the motor may be used either 
in a tractor or pusher type of machine. Outside of the thrust 
bearing an annular ball bearing is used to take the radial load 

of the propeller. The 





angle of 25° from the 
vertical, are made of 
rich tungsten steel 
and are provided with 
double springs, the 
outer or main spring 
and the inner or aux- 
iliary spring, which 1s 
used as a preeaution- 
ary measure to pre- 


vent a valve falling 
into the cylinder in 
remote ease of a 
main spring break- 
ing. 


CAM SHAFT 


The cam shaft is 


made of one _ solid 
forging, case hard- 
ened. It is carried in 


an aluminum housing 
bolted to the top of 
the eylinders. This 
housing is split hori- 
zontally, the upper 
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propeller is mounted 
on a taper. 
GEARING 


At the opposite end 
of the shaft a bevel 
gear is fitted which 
drives the cam shaft, 
through a _ vertical 
shaft, and also drives 
the water and oil 
pumps and magnetos. 
All gears are made of 
ehrome vanadium 
steel, heat-treated. 


CONNECTING RODS 


The connecting rods 
are tubular and ma- 
chined from chrome 
vanadium steel forg- 
ings. Oil tubes are 
fitted to the rods 
which carry the oil 
up to the wrist pins 
and pistons, The rods 








half earrying the complete with bush- 

as T TISCONSIN Srx-Cy mEPR TATION ENGINE. : ‘ m1) 
chrome vanadium steel [He Wisconsin Srx-CyLinpeR AVIATION ENGINE ings weigh 5% 
rocker levers. The pounds each. 


lower half has an oil return trough east integral, into whieh 
the exeess oil overflows and then drains back to the erank 
“ase. Small inspection plates are fitted over the cams and 
inner ends of the eam rocker levers. The cam shaft runs in 
bronze bearings and the drive is through vertical shaft and 
bevel gears. 

CRANK CASE 


The erank case is made of aluminum, the upper half carry- 
ing the bearings for the erank shaft. The lower half carries 
the oil sump in which all of the oil exeept that circulating 
through the system at the time is carried. 





“wm } F. tht = et Paes 
) rhe ee mime 


L-m 4 Ot iFe<> 


. — f + 
t 7 | te 
+ bp-——~J 
yy ae { ak hy 











ew . 


a i a a | aS 


PISTONS 

The pistons are made of aluminum alloy and are very 
light and strong, weighing only 2 pounds, 2 ounces each. Two 
leak proof rings are fitted to each piston. The wrist pins are 
hollow of hardened steel and are free to turn either in the 
piston or the rod. 

A bronze bushing is fitted in the upper end of the rod but 
no bushing is fitted in the pistons, the hardened steel wrist pins 
making an excellent bearing in the aluminum alloy. 


WATER CIRCULATION 
The water cireulation is by centrifugal pump, whieh 1s 
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Sipe AND ENp ELEVATIONS OF THE WISCONSIN Srtx-CyYLINDER AVIATION ENGINE. 
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mounted at the lower end of the vertical shaft. The water is 
pumped through brass pipes to the lower end of the cylinder 
water jackets and leaves the upper end of the jackets just 
above the exhaust valves. 


LUBRICATION SYSTEM 


The lubricating system is one of the main features of the 
engines, being designed to work with the motor at any angle. 
The oil is carried in the sump, from where it is taken by the 
oil circulating pump through a strainer and forced through a 
header, extending the full length of the crank case, and dis- 
tributed to the main bearings. From the main bearings it is 
forced through the hollow crank shaft to the connecting rod 
big ends and then through tubes on the rods to wrist pins and 
Another lead takes oil from the main header to the 


pistons. 
The oil foreed out of the ends of the 


eam shaft bearings. 
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The weight of cooling water in the motor is 38 pounds. 
The sump will carry 4 gallons of oil, or about 28 pounds. 
A radiator can be furnished suitable for the motor, weighing 
50 pounds. This radiator will hold 3 gallons of water or about 
25 pounds. 

The motor will drive a two-blade, 8 feet diameter by 6.25 
feet pitch Paragon propeller 1400 revolutions per minute, de- 
veloping 148 horse-power. The weight of this propeller is 42 
pounds. This makes a total weight of motor, complete with 
propeller, radiator filled with water, but without lubricating 
oil, 755 pounds, or about 5.1 pounds per horse-power for com- 
plete power plant. 

The fuel consumption is .5 pounds per horse-power per 
hour. ‘The lubricating oil consumption is .0175 pounds per 


horse-power per hour or a total of 2.6 pounds per hour at 
This would make the weight of 


Oe es Po te 
375 


1400 revolutions per minute. 
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SIDE AND END ELEVATIONS OF THE 


eam shaft bearings fills pockets under the cams and in the 
“am rocker levers. The excess flows back through pipes and 
through the train of gears to the crank case. A strainer is 
fitted at each end of the crank ease, through which the oil is 
drawn by separate pumps and returned to the sump. Either 
one of these pumps is large enough to take care of all of the 
return oil, so that the operation is perfect whether the motor 
is inclined up or down. No splash is used in the crank case, 
the system being a full foree feed. An oil level indicator is 
provided showing the amount of oil in the sump at all times. 
The oil pressure in these motors is carried at ten pounds, a re- 
lief valve being fitted to hold the pressure constant. 
IGNITION 

Ignition is by two Bosch magnetos, each on a separate set 
of plugs fired simultaneously on opposite sides of the 
eylinders. Should one magneto fail, the other would still run 
the engine at only a slight loss in power. 

CARBURETION 

The Zenith double carburetor is used, three cylinders being 
supplied by each carburetor. This insures a higher volumet- 
rie efficiency, which means more power, as there is no over- 
lapping of inlet valves whatever by this arrangement. 

All parts of these motors are very accessible. The water 
and oil pumps, carburetors, magnetos, oil strainer or other 
parts ean be removed without disturbing other parts. The 
lower crank ease can be removed for inspection or adjustment 
of bearings, as the crank shaft and bearing caps are carried 
by the upper half. The motor supporting lugs are also part 
of the upper crank case. 

WEIGHTS, FUEL AND OIL CONSUMPTION 
The six-cylinder motor, without carburetors or magnetos, 


Weights 547 pounds. With carburetor and magnetos, the 
weight is 600 pounds. 





WISCONSIN TWELVE-CYLINDER ENGINE. 


fuel and oil, per hour’s run at full power at 1400 revolutions 
per minute, 76.6 pounds. 
PRINCIPAL DIMENSIONS 

Following are the principal dimensions of the six-cylinder 
motor: 

Bore 5 inches, 

Stroke 6144 inches. 

Crank shaft diameter throughout 2 inches. 

Length of crank pin and main bearings 3% inches. 

Diameter of valves 3 inches (2% inches clear). 

Lift of valves % inch. 

Volume of compression space 22 per cent. of total. 

Diameter of wrist pins 1-3/16 inches. 

Firing order 1-4-2-6-3-5, 

The horse-power developed at 1200 revolutions per minute is 
130, at 1300 revolutions per minute 140, at 1400 revolutions 
per minute 148. 1400 is the maximum speed at which it is 
recommended to run these motors. 

TWELVE-CYLINDER ENGINE 

A twelve-cylinder V-type engine illustrated here, is also 
being built by this company, similar in dimensions of cylin- 
ders to the six. The principal differences being in the drive 
to cam shaft, which is through spur gears instead of bevel. A 
hinged type of connecting rod is used which does not inerease 
the length of the motor and, at the same time, this construe- 
tion provides for ample bearings. A double centrifugal water 
pump is provided for this motor, so as to distribute the water 
uniformly to both sets of eylinders. Four magnetos are used, 
two for each set of six cylinders. The magnetos are very acces- 
sibly located on a bracket on the spur gear cover. The car- 
buretors are located on the outside of the motors, where they 
are very accessible, while the exhaust is in the center of the 
valley. 

The erank shaft on the twelve is 21% inches in diameter and 
the shaft is bored to reduce weight. 











Stresses in Propellers Due to Gyroscopic Action 


By Alexander Klemin, 


Following on Elmer A. Sperry’s very suggestive note, con- 
siderable discussion has arisen with regard to the stresses in 
propellers induced by gyroscopic action. It is thought that in 
existing propellers, when not run at too great a speed and 
when designed on a conservative basis, there is a sufficient 
margin of strength to cover such stresses. They are, however, 
by no means negligible, and, as their evaluation is a com- 
paratively simple matter, it might be added as a legitimate and 
necessary refinement to the usual propeller strength caicula- 
tions. 

The mathematically correct evaluation of the torques and 
bending moments produced by gyroscopic action would in- 
volve the writing down of Euler’s equations for a body with 
three moving axes, would necessitate a knowledge of the mo- 
ments of inertia, and also of the products of inertia of the 
propeller in various positions relative to the plane of symmetry 
of the aeroplane. A correct mathematical treatment would 
therefore be unsuitable for practical design. By treating the 
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various elements of the propeller as masses concentrated at 
points on a line perpendicular to its axis of rotation and 
passing through its center of gravity, sufficiently accurate re- 
sults ean be obtained. 


W\. _ : 
Consider a mass M =( ) in the plane XOZ, rotating 
g 


about the axis OY with an angular velocity w, while the axis 
OY and the plane XOZ are themselves rotating about the 
fixed axis OC with an angular velocity 6, the plane XOZ 
being momentarily coincident with the fixed plane AOC. M 
then has a velocity (r sin a )9 perpendicular to this plane 
AOC, where « is the angle between OM and OZ. 


If «= (r sin a) 6=(r sinwt)6 the acceleration of M 
around OC = “ =r sin wt)6 = rw (cos wt). 


Since the plane XOZ is rotating steadily about OC, any point 
in it has no acceleration with reference to AOC, when AOC 
and XOZ are coincident. 

To maintain M in the plane XOZ, therefore, requires a 


V ace . 
force F equal to— r w (cos w t)@ lbs. where W is in lbs., r in 


feet, w and 6 in radians per see. This force will have a maxi- 
mum value when a=wt = 2xn and cos « = 1, that is, when 


W al 
OM coincides with OZ. F then equals ro§. The minimum 
g 


value is of like magnitude, but of negative sign. F = O 
when OM coincides with OX. When the mass has passed be- 
low the plane XOY the force required will change its direc- 
tion. The moment of this foree about the axis XX’ will also 


Assisted by E. P. Warner 


fluctuate in magnitude but the sign of the moment will not 
change. 

The direction of the gyroseopie forces and couples aet- 
ing on the propeller of an aeroplane will at once follow from 
the considerations of the preceding paragraphs. In Fig, 2 
a propeller mounted on the engine shaft and turning clockwise 
when seen from the rear is represented diagrammatically. 1» 
Fig. 2 the machine is performing a horizontal turn to the 
right so that the plane of rotation of the propeller may be 
considered as rotating about the axis OC. The gyroscopic 
forees on the elements of the propeller will then be perpen- 
dicular to the plane COA and parallel to the shaft. They will 
produce on the two blades of the propeller bending moments 
in opposite linear directions. Considering the section cd of 
the upper blade, the gyroscopie forees will tend to bend the 
blade approximately about the axis OO. The upper blade 
will be bent forward, the lower blade back. Thus the effect 
of the gyroscopic force will be to increase the bending moment 
in the upper blade while decreasing that in the lower. As 
the blades move down from the vertical position the bending 
moments on the blade sections will decrease and grow in in- 
tensity approximately as a cosine function, as in the case of a 
single revolving mass. When the blades are horizontal the 
only forees acting produce a twisting moment in the blades. 


Ka 


s 
a? Fig. 2. 


The magnitude of this moment cannot be determined without 
finding the products of inertia of a number of sections 
through the propeller, but as mentioned previously it is al- 
most certainly so small as to be negligible. The maximum 
stress due to the gyroseopie torque should always be consid- 
erably less than that due to air loads, so that there is merely a 
fluctuation of stress in the blades, and not a reversal. 

The stress in the shaft also fluctuates and alternates in a 
similar manner, and should be allowed for in designing. Com- 
putations of the stress in a typical case will be found at the 
end of this note. 

Turns in vertical plane have exactly the same effect, except 
that the torque is now a maximum when the propeller is hori- 
zontal, since the propeller when in motion is radially sym- 
metrical, and the axes of reference may be canted to any de- 
sired angle. 

Without accurate record of the time taken by pilots to turn 
or to flatten out in flight, the figures given by O’Gorman in 
his note on gyroscopic couples are probably the most useful. 
For maximum rapidity of turn in a horizontal plane, he as- 
sumed a complete circle to be made in 20 seconds, giving ai 
angular velocity of 0.314 radians per second. For maximum 
rapidity of turn in a vertical plane, O’Gorman takes a speed 
at which the pilot is just about to be lifted from his seat, 
and, working on this hypothesis for an aeroplane moving at 
70 miles an hour, arrives at practically the same result. 

APPLICATION TO AN ACTUAL AEROPLANE PROPELLER 

In the strength caleulations for a propeller, it is customary 
to consider the blade divided up into a number of elements, 
and to allow for the centrifugal forces and thrusts on each 
element to establish the bending moment diagrams and result- 
ant tensile and compressive stresses. The same methods can 
be applied in the computation of the gyroseopie stresses. 

The propeller whose design is earried through by A. 
Fage in his bock, “ The Aeroplane,” will serve as a concrete 
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instance. This was 96 inches in diameter. The maximum 
blade width was 914 inches and the angle of attack 4°. The 
propeller was designed to be driven at 1100 revolutions per 
minute by an engine of 90 horsepower. 

The gyroscopic force on each element is calculated from the 


Ww 
formula deduced above: F = 2 (—r w@) where 1100 revolu- 
if 


; 
ara 115.1 and 6=0.314 for a 


maximum turning velocity of one complete cirele in 20 seconds. 
The multiplying factor of 2 serves to cover amply the fact 
that the gyroscopic forces are alternating. 

The method of obtaining the centrifugal force and bending 
moment due to air load at each point is fully described in 
Bolas’ notes. The various forces, bending moments, and 
stresses are tabulated in the following tables: 





tions per minute wo = 
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b 3.5 | 3.55 0.86 745 210 97.0 442 
¢ 3.0 | 5.40 | 1.31 1485 275 66.5 1080 
d ss | €¢23 |- ia 2340 345 60.5 1950 
e | 2.0 | 9.60 | 2:38 | 3260 340 | 39:0 | 3050 
f 1.5 9.60 | 2.38 4120 430 10.7 | 4240 
1.0 9.30 | 2.26 | 4740 510 | 2.0 | 6460 
f 0.5 | 12.30 | 3.00 | 5150 a | .... | Ge 
TABLE II 
os | ° 
| Ee} | = 
4 38 b s | ge | 3 
| ge oF © 2 Re. | Ss 
8 o™ | 9 bo | q G Eee $s | a3 8 
3 gg S +] oe6 | OSS 
> «& | S = 3 3 é su a4 5FS 
2 3] As 82 4 wel Z.2 
ee cl we i. | a ges | § | $88) 888 
d|/geie| 28 | 2 | 8d IG 8 #32) 8s 
S| Bela ae | § 5 | aoe i . ; | -g® B73 
3 | & go | $ 2 | g & | § 8 32 e | @26 
| 2 | ms i) . 
2/0 as | am | aw | 2B8 | 28S] 298) 2ah 
| 
| | | | 
a | 4.32 3 | 5.60 8.40 512 529 502 527 
b | 6.77 20 2.80 | 4.20 1450 1506 1655 1739 
¢ | 8.85 6 1.18 £7 1555 | 1621 | 1639 1738 
d | 9.18 118 0.72 1.08 1755 1840 | 1763 1891 
e | 10.71 208 0.38 0.57 1485 1564 1400 1519 
f | 8.03 | 329 0.27 | 0.41 | 1575 | 1664 | 1305 | 1441 
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| 
; (ten.) and i (com.) are the reciprocals of the section moduli for the sec- 


tion under consideration. y is the distance from the axis through the center of 
gravity to the most distant fiber of the section, and J is the moment of inertia 
of the section about that axis. 


STRESSES INDUCED IN THE CRANKSHAFT BY GYROSCOPIC FORCE 


Considering the same engine as above, the torque 
9033000 
= aac = 430 pound feet. 
C D4—d4 
[f a tubular shaft is employed Mt = = pad a Assum- 


16 BXs 
ing a factor of safety of 8 under shearing stresses, and an 
, . : 430K12K162' 
outside diameter of 21% inches, we have - eas = 
10,000 if shearing stress is to be 10,000 pounds per square 
inch. We shall therefore use an internal diameter of 2 inches. 
The bending moment induced by gyroseopie force at the 
hub of the propeller, doubling the actual force to allow for 
the effeet of alternation, is 1608 pounds inches. 
m™ a; 160832 D 
Then f = Ly ~ 083 
I (D4-d4) 
nately a compressive or tensile force at the outside radius of 
the shaft. The factor of safety, under these conditions would 











= 1980 pounds, and is alter- 
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be more than three times as great both in tension and in com- 
pression as in shear. With a propeller shaft of ordinary prac- 
tice there should be no difficulty in taking up the gyroscopic 
stresses. 

It is thus apparent that the extra stress in the propeller 
blade induced by gyroseopie forces amount to no more than 12 
or 15 per cent. of those of the air load. Although with a con- 
servative factor of safety such an increase is not too great, it 
is worthy of computation. There also rises the question 
whether the turn in 20 seconds would not be greatly exceeded 
in violence in actual practice. There might also arise the con- 
tingeney of a horizontal turn combined with a vertical turn, 
pitching or flattening out. If for instance a pilot coming out 
of a spiral dive, attempted to flatten out while still turning, 
there would be a cumulative gyroscopic effect, which might 
more than double the above figures. Both questions admit of 
further discussion. 

Note on Aeroplane Propellers, Elmer A. Sperry. 

Notes on Aerial Propellers, H. Bolas; Technical Report of the 
British Advisory Committee on Aeronautics, 1911-12, 

Note Relative to Gyroscopic Couples on Aeroplanes, Mervyn O’Gor- 
man; op. cit. 1912-13. 


Torque in Aeroplane Propellers, A. F. Zahm, Scientific American 
Supplement, March 2, 1912. 





Inherent Controllability of Aeroplanes 


Two very interesting though extremely mathematical papers, 
by Professor G. H. Bryan and Leonard Bairstow in the 
Aeronautical Journal, deal with the inherent controllabil- 
ity of aeroplanes. Professor Bryan is one of the great 
pioneers of the mathematical theories of dynamic stability, and 
Mr. Bairstow has been one of his chief interpreters. Here 
again Bryan has developed a new idea in rigid mathematical 
form, and Bairstow has acted as a “ scientific middleman,” com- 
menting and simplifying for the benefit of the practical man. 

Inherent controllability is defined as the problem of con- 
trolling an aeroplane without the permanent exercise of phys- 
ical effort by the pilot. During the state of transition from 
straight flying to flying in a circle, a pilot exerts a force to 
pull over the rudder, and in the usual case it is necessary to 
maintain some foree in order to make a continuous turn. A 
design of aeroplane is now suggested in which turning having 
been started, maintenance of turning is obtained without any 
effort being necessary to keep the rudder in position. 

It is true that as far as the pilot is concerned the same 
result would be obtained by balaneing the control surfaces, 
but the effect on the aeroplane is quite different. In the case 
of balanced controls, a lateral force is still exerted by the 
rudder, and so stresses are introduced in the tail structure of 
the areoplane. On the other hand, in an inherently controlla- 
ble aeroplane there is no lateral foree on the rudder when turn- 
ing, and therefore no stresses in the tail. 

Bairstow points out that the usefulness of this principle is 
immediately obvious for the case of large and consequently 
heavy aeroplanes. Unless some such effect of controllability 
be obtained, a point will soon be reached at which the muscu- 
lar strength of the pilot must be reinforced by a servo motor. 
Inherent controllability, or the balancing of control surfaces, 
or both in combination, may postpone the necessity and avoid 
a certain amount of complication of mechanism. 

The equations of motion of both the longitudinal and lateral 
group are submitted in the first paper, and the problem is at- 
tacked by the two writers from many points of view. 

Professor Bryan considers the effects of the rudder, of 
straight planes with boxed-in ends or vertical partitions, of 
bent-up planes, and of varying the position of the rudder. The 
conclusions arrived at are extremely interesting. In an aero- 
plane with upturned wings with suitable rudder planes, the 
machine ean be steered in a circle without being inclined at any 
but the smallest angle. If the two principal motions of inertia 
about axes perpendicular to the line of flight are equal, the 
rudder exerts no pressure and the system is inherently con- 
trollable. He also concludes that in certain cases ailerons may 
be dispensed with entirely. 

When numerical values have been placed in all the equa- 
tions and a conerete example is worked out, it may be possible 
to construct a machine which with very slight modifications on 
standard design to meet the mathematical conditions stated in 
these papers, but whether the attainment of inherent controlla- 
bility is advisable from a practical point of view is a matter 
to be determined. 








An aero scout on night duty, or, as called in England, a 
“night pilot,” has to be able to read his instruments every 
moment or his safety is jeopardized. But if he is a military 
night pilot on duty he must also keep out of the enemy’s 
sight. Present methods are not satisfactory in this respect 
and no one realizes it better than the aviator who has seen 
military air duty at night. Lieutenant Phil. Rader of the 
Curtiss Company, who has but recently returned from duty in 
England, says: 


“As I was a ‘night pilot’ in England on Zeppelin duty for 
six months, I have a good idea as to what is needed in a 
satisfactory illuminant for instruments. Electric lights were 
never satisfactory owing to the fact that they either cast 
such a blinding glare that you could see nothing else, or they 
were continually going out, owing to engine vibration. We 
always had to carry a hand flash lamp for emergency, which 
was very cumbersome. The only instrument that had lumin- 
ous paint on it was our compass. 

“ Before I left England I believe they were going to equip 
all instruments with luminous paint. When the electric 
lights failed us, we were in great danger, as night flying is 
like flying with a blanket over our eyes, and what made it 
doubly dangerous was the fact that we had a large quantity 
of high explosive bombs with us.” 


This uneertainty can be done away with. The elimina- 
tion of the expense of electric equipment and of its weight 
from the machine would be progress enough to pay for re- 
search work in this direction, while the addition of certain 
illumination that could not possibly attract the eye of an 
enemy would be of extreme value in military aviation. The 
Sperry gyroscope compass illuminated with a radium com- 
pound has been used in Europe for over a year. The result 
to date of experience with this compass has been that every 
Allied aeroplane is equipped with one instrument at least, 
having this new method of illumination and will probably 
have a full equipment as soon as possible. 

Instead of throwing light from an exterior source upon 
the instrument or object to be illuminated, the light and its 
source, combined in one body, are applied directly to the 
part that is to be illuminated. Such a combination might be 
ealled a self-luminous compound, but as the compound under 
consideration here has for its chief constituent the rare metal 
radium, the material is generally called a radium compound 
or radium luminous material. 

The principal that light is vibration has been worked on 
here to one of its finest applications. A erystalline sulphide of 
zine has been made so that its hexagonal crystals will vibrate 
under certain rays, such as the ultra-violet rays or the alpha 
particles of radium, until they produce enough bluish-tinted 
light to make a spot of the compound, one-eighth of an inch 
in diameter, visible at a distance from it of ten feet. 

Such a luminous compound was made possible by better 
acquaintance with the element radium. It is different from 
other luminous paints, in fact it is the only kind of paint 
known that is not dependent upon anything outside itself for 
the cause of its luminosity. Everyone has discovered the 
limitations of the old kind of luminous paint, so it is necessary 
to make the difference between these radium compounds and 
the old kind distinctive. 

F. Harrison Glew, in a lecture recently delivered before 
the Optical Society of Great Britain, says, in part: 

“Luminous paints are in great demand, especially for 
naval and military purposes. There appears to be some mis- 
conceptions as to the various purposes and relative advan- 
tages of different kinds of paint, some of which are excited 
by daylight which they are capable of storing up, slowly 
emitting the same at night. However, the luminosity falls off 
very rapidly after the first hour or two after exposure. This 
class of paint was originally prepared in the days of alchemy 
by calcining crystals of sulphate of harium with organic 
matter, such as flour, thus converting the sulphate into sul- 
phide. This was originally prepared at Bologna, and is 
known as Bologna Phosphorus. 

“Another form of daylight paint was made by roasting 
oyster shells with sulphur by Canton, and is known as Canton’s 
Vhosphorcs. This paint was very much improved by Bal- 


Efficient Instrument Illumination for Military Night Fliers 
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of the Radium Luminous Material Corporation 


main, it being found that the addition of very minute quan. 
tities of other substances, bismuth is one, added very greatly 
to the luminosity.” 


These old style luminous paints had many faults. They 
either became exhausted quickly or required charging by ex- 
posure to light in such a way that they were useless. On the 
other hand since the one-half life of radium is known to be 
seventeen lIrundred years, it will in combination with -the 
phosphorescent zine sulphide give the self-luminous compound 
of today, which while it is not absolutely permanent, because 
the zine sulphide is prone to decay under the continual bom- 
bardment of the radium rays, is permanent enough for all 
practical purposes, and if compounded properly in accord- 
ance with the approved formulas, should be guaranteed by the 
manufacturer of it to last at least five years. Some grades last 
ten, others for thirty years, the lasting quality being de- 
pendent, not upon the price, but upon how little radium is 
used, and consequently upon how low the excitation of the 
crystals’ faces of the zine sulphide is. 

The United States Government requires a guarantee of 
only two years because the grade of material used must have 
a very high radio-active content to meet their specification 
for luminosity. The English Government is grading’ self- 
luminous compounds by radio-active content now as _ they 
did when the radium sensitiveness of all zine sulphides was 
the same, although now all manufacturers of luminuous con- 
pounds have their own secret formulas as the quality of the 
zine sulphide is their only protection against competition. 
The resulting zine sulphides vary greatly in erystal stability 
and ray sensitiveness, so the English will soon have to take 
life and luminosity as their gauge for standard, as the Amer- 
ican manufacturers are doing, instead of a radio-active con- 
tent of 0.2 or 0.4 milligrams of radium bromide (radium 
bromide is approximately 53 per cent. of the U. S. Standard 
for radium element). 

Anyone who has seen the Sperry Air Compass, the English 
Mark 7, or the Creagh-Osborne Prismatic Compass is familiar 
with the appearance of radium luminous material both at day 
and night. It is necessarily white, and in the daylight might 
be mistaken for thick cream-white enamel. For daylight use 
it shows up best on a black background, therefore the floating 
mica ecards of the compasses mentioned have a coating of a 
dull black solution before the hand-painting of luminous ma- 
terial is begun. The best illustration for one not familiar with 
these compasses is the luminous Ingersoll watch. The effect 
of radium luminous material on a black background is shown 
very nicely. White or black is every bit as legible as black on 
a white ground once it is familiar. 


By night, radium luminous material glows weirdly. Its 
outline seems alive. It is alive, and if observed through a 
magnifying glass the millions of rays released by the dis- 
integrating radium can be seen as they sky-rocket off. It 
looks like a concentrated milky-way on a clear, dark night. 
Because of the general casting off of minute sparks in all 
directions, the edges of the numbers and of lines appear 
rather fuzzy in the dark and care must be taken to maintain a 
certain space between lines or their appearance in the dark 
will be as one continuous line. 


The question has been raised by some users of luminous 
compounds whether the radium contained in the material was 
injurious to the eyes. Radium in concentrated quantities cer- 
tainly is. Ten milligrams exposed to the eyes for one minute 
at a distance of three feet will cause general lassitude and a 
dull pain in the head and eyes, but the millionth part of a 
gram that is in the material used on compasses and watches, 
physicians of repute in radium therapy assure us, will have 
absolutely no effect of this kind. 

Luminous compasses have already proven their worth in 
aviation and it is hoped that the next few steps necessary 
for the full equipment of the instrument board will be taken 
without loss of time. The oil gauge, the aneroid, the inclinom- 
eter, barometer, ammeter, all can be treated with this new 
illuminant. The safety of the military night aviator depen¢? 
upon it. 
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PART 1—SECTION 5 
Comparison of Standard Wing Sections 


The National Physical Laboratory has often been criticized 
in the past for not stating, in spite of its voluminous reports, 
what the “ best” wing section is. There is no such thing as 
a “best” section. There are very bad wing sections giving 
abnormally high resistance and low lifting power; there are 
sections giving high lift at big angles of incidence, but too 
great a resistance at small angles, others giving a low maxi- 


oratories. German laboratories have done a great deal of 
work with reference to propeller sections, and also have car- 
ried out tests on wing shapes of a great many forms, but the 
present selection is representative ayd sufficient for all prac- 
tical purposes. When a designer wishes to introduce slight 
variations in the standard forms, it will be always necessary 
for him to submit his variation to a special test, so that a com- 
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mum lift, but very suitable for high speeds; others give a very 
stable motion of the center of pressure, but sacrifice aerody- 
namie efficiency. The selection of any particular form depends 
on the performance required of the machine in view. 

As the result of several years’ practice, modern machines all 
tend to a few types of wings, although there are numberless 
small modifications by individual designers. We shall attempt 
to classify and give data for what may be called Standard See- 
tions, using the (pounds, per square foot, per miles hour) 
system of units for force coefficients. 


Representative Wing Sections Selected 
These have all been taken from the N. P. L. and Eiffel lab- 


* This Course commenced in the August 1, 1916 issue of AVIATION 
AND AERONAUTICAL ENGINEERING, will be completed in 24 issues. It 
will embody the fundamental aeronautical data. necessary for aeroplane 
design, and present the design of standard machines fn complete, 
simple and systematic form. 


plete collection of every form that has ever been submitted 
to publication would be useless. 

The sections we have selected are: R. A. F., No. 3, 4, 5, 6 
and Eiffel 13 bis., 32, 33, 35, 36, 37. In Fig. 1 these forms are 
represented on a uniform plan, with complete dimensions, and 
values of camber. The camber of the upper surface is defined as 
ratio of maximum height above chord to chord length, and the 
same definition holds for the lower surface. The hollowing out 
of the lower surface, as we shall see later, has little importance 
—it scarcely affects the Lift/Drag ratio or the angle of inci- 
dence for the burble point, but it inereases the lift about 17 
»er cent at any angle when a plane lower surface is cambered 
out to a camber of 0.06. An inerease in lift obtained in this 
way involves a dangerous weakening of the wing. In Dr. 
J. C. Hunsaker’s opinion, a deerease of camber below 0.05 or 
an increase of camber above 0.08 for the upper surface is dis- 
advantageous in practice. Broadly speaking for the incidence 
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giving maximum Lift/Drag ratio, the lift for upper surface 
camber of 0.08 may be twice as great as for a camber of 0.05, 
but the Lift/Drag ratio is diminished by nearly 25 per cent. 
We shall deal later with the effects of varying the position of 
the maximum ordinate of the upper surface; the best position 
for this maximum ordinate is about 34 of the cord from the 
leading edge. 
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Complete Data Presented 


In Figs. 2 to 8 are given eurves for Lift. Drag, Lift/Drag 
and Center of Pressure motion for these wings. in Fig. 9 a 
comparative table has been drawn up giving maximum Lift 
coefficients and corresponding angles; maximum L/D and cor- 
responding angles; the angle of incidence and the corres; ond- 
ing L/D for a lift coefficient of value .00086, and also the value 
of V for the tests from which these results have been taken. 
This is as complete data as the designer can possibly require. 
The aspect ratio for all these sections is 6. 
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We shall deal later with the effeets of variation of scale and 
speed. At this point it is sufficient to state that whereas the 
lift coefficient is unaffected by variation in the product /V- 
span of wing in feet times velocity of relative wind in feet per 
second—the drag coefficient and the L/D ratio are both im- 
proved by increase in iV. The N. P. L. tests and Eiffel’s tests 
are unfortunately not concordant in this respect. Liffel’s ex- 


periments were made in a larger wind tunnel and at higher 
speeds, and if the same wing were tested at the N. P. L. and 
Eiffel’s laboratory, the latter would give better results for both 
drag and L/D. Since in an actual machine the product /V 
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will be very much greater than the values of either laborato 
the full size performance will always be somewhat better thay 
the one deduced from these experimental results, particu 
where an N. P. L. seetion is used. Employing the exact figures 
of our curves, the designer will be proceeding on a very eop. 
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servative basis. Certain experiments of the N. P. L.—whieh 
we shall deal with fully later—permit us to make approxi- 
mate corrections. These have been made in the last column 


Points of Interest in Considering a Wing Section 


In discussing the merits of a section, there are so many 
points at issue that it is only in an actual design that it is 
possible to enter fully into all. Study of the data submitted 
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will be of mueh more use if the following features are always 
kept in mind: 
(a) The maximum value of L/D, and the corresponding Ky. 


A machine in normal horizontal flight will generally be navi- 
gated at the angle giving the best L/D ratio, which is there 
fore most important from an efficiency point of view. The 
yalue of the lift coefficient at the best LD is of importance. 
The greater the lift at this ratio the smaller the area of the 
wing surface required for a given load. With a heavy ma- 
chine, such as a flying boat, or an armored battleplane, a big 
lift coefficient is essential. With a speed scout or a light re- 
connoissance machine, a small value of K, at best L/D is what 
is needed, so that with a sufficiently powerful motor a small 
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wing surface may be used and a great speed attained. 

(b) The maximum K, has a bearing on a number of points. 
The greater the maximum K, the slower is the speed at which 
a machine may fly and land. If the maximum K,, or simply 
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large values of K,, are accompanied by a good L/D ratio, 
then the machine will be efficient and ready in climbing— 
though the best angle of climb is by no means the angle of 
maximum K,, as we shall see later in considering the economic 
laws of flight. 
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(ec) The maximum K, should oceur at as high an angle as 
possible, so as to give a big range, and possibility of a large 
Speed variation. 

(d) The angle of maximum lift is termed the burble point, 
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as we know, and also the “stalling” angle. It is very im- 
portant to consider what the shape of the lift curve is in the 
neighborhood of this angle. If the lift past the burble point 
falls off very rapidly, the pilot may easily stall the machine. 
He may increase the angle of incidence too far and find his 
sustaining power fall off dangerously. A wing with a flat 
lift curve at the burble point will avoid such danger. 

(e) The L/D ratio at small angles of incidence and small 
values of K, determines whether the machine is really suitable 
for high speeds. We have arbitrarily chosen K, — 0.00086 as 
the value of comparison, and it ean be seen from the tables 
how widely L/D varies at this point. A machine with good 
maximum L/D and a high maximum K, might be totally in- 
efficient at high speeds. 

(f) The movement of the center of pressure is important at 
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steeply back towards the trailing edge, the machine will have 
a tendeney to “ dive,” provided for, of course, by fixed stabil- 
izing surfaces on modern machines. If the center of pres- 
sure remains stationary, on the other hand, as in Eiffel 32, 
it will maintain its attitude at low angles, and will not tend 
to dive even with small stabilizing surfaces and inefficient or 
inoperative elevator. Similar considerations apply to “ stall- 
ing ” angles. 

(g) In addition to the separate consideration of these 
points, there yet remains the appraisal of the wing through- 
out its performance. The designer must see how far one point 
of exeelleney conflicts with other requirements; what the 
range is. The ideal wing would give great lift and efficient 
climb, high efficiency in normal flight, and high efficiency at 
maximum speeds. 

(h) A wing may be entirely satisfactory from an aero- 
dynamie point of view, and yet fail to satisfy as regards 
structural requirements. In Fig. 1 is shown a typical arrange- 
ment of the wing spars. It is important that the points where 
the wing spars are likely to be placed, the wing should have 
sufficient thickness to permit the use of reasonably deep spars 
without exaggerated width. A wing may indeed have sufficient 
thickness at two points for good spars to be placed, yet these 
points may be totally unsuitable. They may be too near to- 
vether, so that a weak overhanging construction or excessive 
spar loading is the result, or too far apart so that too long 
an unsupported rib section results. 

There could be no better plan for the reader to whom the 
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FIG. 9 COMPARATIVE TABLE OF STANDARD WING SECTIONS 
Lirt COEFFICIENTS IN LBs. PER Sq. Fr.; Mies per Hr. 


Aspect Ratio 6 





CAMBER WING Max. K;, 
Span of Vai ine eS : : 
Wing in 
Feet x 
Relative 
Wind in Upper Lower Section Angle K 
Ft/Sec. 
lV. 
16 0.081 0.036 Eiffel 13 Bis. 
49 0.079 0.030 32 
20 0.092 0.033 33 16.8 0.00336 
37 0.080 0.050 35 14.6 0.00296 
37 0.088 0.022 36 
37 0.087 0.041 37 14.1 0.00288 
6.3 0.088 0.032 R.A.F. 3 15.7 0.00347 
6.3 0.075 0.022 4 14.0 0.00304 
6.3 0.075 0.022 5 14.2 0.00288 
6.3 0.076 0.008 6 15.4 0.00310 


subject is comparatively new than to go through all the wing 
sections presented with reference to these eight points. 


Use 


We shall consider a few sections in this manner ourselves. 

Take Eiffel 37, for instance. Its maximum L/D—the high- 
est of any section considered here—is 20.4, occurring at 0.8, 
which is still a good many degrees from the angle of no lift, 


Consideration of a Few Sections in Common 


though its center of pressure motion at this point is rapid. Its 
maximum K, is small (0.00306), with a L/D of only 4.0. Such 


a machine would be unsuitable for heavy loading, but would be 
excellent for a high speed racing machine, in which little vari- 
ation in speed would be required. It would, however, have to 
land at comparatively high speed because of the low maximum 
K,. The structural difficulties would be considerable, because 
there is insufficient thickness in the wing for the rear spar. 

Eiffel 32 an. excellent all-around wing. Its maximum 
L/D, wneorrected for seale, is high 18.7. It has fairly good 
values of L/D for high lift coefficients. Its center of pressure 
motion is almost nil. 

R. A. F. 3 has the highest value of K, (0.00195) at maximum 
L/D. It would be suitable for a heavy flying boat. At small 
values of K,, on the other hand, its L/D is very small. It 
would be unsuitable at high speeds. Structurally it is excel- 
lent. 

R. A. F. 6 would also be a good all-around wing, not capa- 
ble of sustaining the heavy loads of R. A. F. 3, or given the 
high speed of Eiffel 37, but compromising usefully. 
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Eiffel: Nouvelles Recherches Sur la Resistance de |’Air et |’Aviation 
British Report, 1912-1913, No. 72, Report on the Results of Tests 
of Four Aerofoils 





Book Reviews 


THE AIRMAN 


Experiences While Obtaining a Brevet in France 
By Captain C. Mellor, R. E. 


(John Lane Company. Price $1.00. Pp. 123) 


This book containing the experience of a young Englishman 
of the Royal Engineers who learned to fly some time before 
the war, makes most interesting reading, and gives useful 
tips to the beginner in flying. Anyone who is hesitating 
whether he should learn to fly or not will be convineed that 
he should after reading the deseription of Captain Mellor’s 


pleasant and mildly exciting first efforts. 
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THE AEROPLANE 
By A. Fage 
(J. Lb. Lippincott Co. Price $2.00. Pp. 134) 

A new edition of this book has been recently published and 
may be recommended for the absolute beginner and for the 


comparative expert. The subject is covered with thoroughness 
for so small a work, although the practical details of design, 
such as weight estimation and stress caleulations, are passed 
over briefly or omitted entirely. 

The volume opens with a brief explanation of wind structure 
and the methods of measuring wind velocity. It then passes 
on to the consideration of pressures on flat plates, wires, and 
stream-line struts, and to the forces on an aeroplane wing. 
Curves from the N. P. L. are freely used to show the effect of 
aspect ratio, biplane interference, ete. A description of the 
method of constructing a wing is appended. A chapter treats 
of construction and, after a few preliminary remarks, is de 
voted to the deseription of a number of standard machines of 
a somewhat older type, illustrated by photographs. 

The chapter on equilibrium is of great value. Turning, 
gliding, and the equilibrium of forces in machines of different 
types and under different conditions are taken up and eare- 
fully examined in turn. The section on stability, while econ- 
cise and accurate, is simply a summary of Mr. Bairstow’s re 
port in the Advisory Committee’s publication for 1912-13. It 
may be questioned, too, whether the engineer, to whose atten- 
tion the book is avowedly direeted, will be able to follow with 
out great difficulty the mathematies employed, for which pre 
ficiency in solid analytie geometry and the theory of imag- 
inaries is necessary. 

Mr. Fage’s right to speak with authority on propellers is 
unquestioned, and he has given us in the present work one of 
the most lueid and complete treatments of the subjects ever 
published in English. Every phase of design is considered, 
including the determination of The results of the 
propeller experiments at the National Physical Laboratory 
are also summarized. 

The volume closes with a chapter on engines. No profound 
study of this subject is attempted, but half a dozen typical 
engines are described, and there is a summary of modern prae 
tice in respect of M. E. P., piston speed, ete. 


stresses. 


Aeronautical Patents 


Copies of these patents may be obtained for five cents each, by ad- 
dressing the “ Commissioner of Patents, Washington, D. C. 
ISSUED SEPTEMBER 


12, 


1916. 


1,197,746. Filed Sept. 18, 1915. To Henry Kleckler, Buffalo, N. Y. 
A frusto-conical hydroaecroplane wing pontoon. 
ISSUED SEPTEMBER 19, 1916. 
1,198,471. Filed Dec. 22, 1914. ‘To Robert S. Moore, Washingto®, 
DD. C., assignor to Gyro Motor Company. Rotary gas engine. 
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Plans for Training Aerial Reserve Corps and National Guard Fliers 


The “3 - intentions of the Aviation Section of the Signal 

Corps, A., in the matter of training civilians for the 
Aerial hot Corps and National Guardsmen are outlined in 
the following imterview, secured by AVIATION AND AERO- 
yauTICAL ENGINEERING from the officers of the section in 
Washington. 

“The press statement,” said one of the officers at the diree- 
tion of Lieutenant-Colonel George O. Squier, chief of the 
Aviation Section, * with regard to the training of one thou- 

sand aviators is incorrect. It will be the intention to train 
gs many reserve aviators as possible, whether this number 
will be a thousand or less will depend upon the facilities and 
yersonnel available. 

“The training of reserve aviators will fall into two elasses, 
Reserve Military Aviators who will be trained at civilian 
fying schools, and National Guardsmen. When reserve avia- 
tors are thoroughly trained they will, if satisfactory, receive 
emmissions as officers in the Officers Reserve Corps. 


“For these men the civilian schools will be utilized for 
preliminary training and Army aviation schools will be 


Sessa as rapidly as necessary to take care of the applicants. 
Any civilian who wishes to join the Officers Reserve Corps 
asa Reserve Military Aviator, should send in his application 
to the War Department at Washington. He will then be 
examined by a medical officer and also, if it is possible, by an 
ofieer of the Aviation Section of the Army, who will try to 
determine whether he is fit to make an aviator. If he is ac- 
cepted he will be ordered to a civilian school where he will 
be put through preliminary training under the supervision 
of an inspecting officer, either living at the field or making 
frequent visits. This training may be stopped at any time 
at the discretion of the officer who makes the inspections, if 
it should appear that the candidate is either physically, 
psychologically, or mentally unfit to be an army flier. 

“The training in the civilian school will carry the candidate 
past the preliminary flying test that we have drawn up, which 
is very simple though a trifle more diffieult than the test of 
the Federation Aeronautique Internationale. The latter test 
was devised years ago, and simply shows that a man has been 
able to get into the air and get down again safely. Our pre- 
liminary test requirements will be made publie in a few days. 
This training will be paid for by the government through its 
arrangement with the civilian schools. There has been a cer- 
tain amount of debate as to what the cost of this training may 
amount to, and we have made arrangements to keep careful 
records of the expenses of each man’s training, and the amount 
we pay the schools will be based upon that record. It is an 
erroneous impression that we have fixed any particular sum 
as the amount to be paid the civilian schools. In everything 
we undertake we keep before us always the fact that our 
chief duty is to encourage aeroplane and aeroplane motor 
manufacturers. However, we believe that civilian schools 
ought to be able to put pupils through our preliminary tests 
for about #500. 

“When these are completed, 


the either be 


to continue his work at the 


candidate may 


ordered to an army station or 
avilian schools under direct military instruction until he is 
ready to take his Reserve Military Aviator’s tests. These 


require a considerable degree of skill as a pilot, though they 
are not so diffieult as the Junior Military Aviator’s tests that 
the army pilots take. 

“When the Reserve Military Aviator has passed his tests, 
he will be commissioned a first lieutenant in the Officers Re- 
serve Corps. He will then be required to report fifteen days 
every year for instruction and practice at one of the army 
fying fields. during which time he will receive the same pay 
and allowances as an officer of the same rank in the Regular 
Army. 

“We expect to train 297 R. M. A. First Lieutenants and 
about 2,000 mechanics, truck-drivers, ete. These men will be 
trained as individuals, and in ease of war or threatened war 
they may be summoned and put into one of the Regular Army 
fying units, or made into separate units of their own. In 
this way we hope to get individual fliers and mechanies who 
will be on call in ease of need. 

“The Militia problem is different. Any success in aviation 
in the Militia will depend primarily upon trained units, able 
to take the field as units. 

“If any State wishes to form an Aero Company, the 
Adjutant-General should select the man best fitted to eom- 


mand it and his second in command, and submit these men to 
the physical tests for Reserve Military Aviators laid down by 
the Chief of Division of Militia Affairs. 

“They will then be sent at the Government’s expense, to 
the Signal Corps Aviation School at San Diego, Cal., where 
they will receive the same course of instruction as is now 
given to officers of the Regular service. They will take their 
Junior Military Aviator’s certificates and then be sent back 
to the State where it will be their duty to enlist their men 
and secure one serviceable aeroplane. 

“When they have six officers and thirty-nine men, two of 
the officers holding J. M. A. certificates, they will receive pro- 
bationary recognition from the army, which will be continued 
about a year. Gasoline and oil will be supplied by the Fed- 
eral Government during the period of probationary recogni- 
tion. Using the machine with which the State has supplied 
them, they will be expected to train the four officers who have 
not had the San Diego schooling as well as the mechanicians. 

“ At the end of one year, or sooner if the company desires 
it, a second inspection will be made, and if the company 
possesses the required number of aviators and the necessary 
enlisted personnel, it will receive complete Federal recogni- 
tion and the allotted complement of aeroplanes, motor trucks 
and other equipment will be furnished by the Federal Gov- 
ernment. 

“Congress has appropriated $76,000 for the training of 
Militia Officers. This will be used in the training of those 
who apply to go to San Diego. Besides that money the 
Division of Militia Affairs has about £400.000 out of its gen- 
eral appropriation for all arms, cavalry, infantry, artillery, 
ete., which ean be used for equipping Militia aero compa- 
nies. It is thought that this sum will be ample. However, if 
it is found that this sum is not sufficient, additional funds will 
be requested from Congress during the session beginning in 
December. 


Switzerland Wants Strong Aviation Corps 


In the Revue Militaire Suisse for August there appears an 
interesting article on the Swiss aviation service. Its most 
significant point is in reference to the decrease of cavalry. 

After dwelling upon the enormous progress developed in 
military aviation since the beginning of the war, the Swiss 
General Staff states that “this rapid advance compels us to 
greatly inerease the number of our military aircraft if we 
wish to be abreast of conditions in this respect. If it (avia- 
tion) does not progress as rapidly as some would like, the 
reason must be sought not only im technical difficulties but 
also in the expense which the establishment of this new arm 
entails.” 

While recognizing the great value of dirigibles, the General 
Staff believes that “for us, this means of combat is still be- 
yond our reach on account of the great expense which it in- 
volves.” As for captive balloons, their réle, which was un- 
certain at the beginning of the war, is now fixed as an 
ageney for the observation of artillery fire. 

It is moreover possible to counterbalance the expenses re- 
quired for the aviation service by the decrease of an arm 
which is also very expensive and whose réle in the present 
war has been insignificant. The cireular of the General 
Staff tells us that “ one of the principal functions of aireraft 
consists in making reconnaissances; they have shown them- 
selves so well adapted to this purpose that they have almost 
entirely supplanted the cavalry for distant reconnaissances.’ 

Is this a simple academic statement or must we see in it— 
since we are talking about : a hint of the decrease of 
the cavalry! Even before the war, we were taught that the 
principal réle of the eavalry was not combat but “explora ation. 
If it has really been supplanted i in this domain by the aviators, 
we may well ask ourselves what purpose is serv ed in maintain- 
ing at enormous expense a large force of cavalry. We have 
good infantry, artillery and engineer troops; but this infantry 
and artillery are blind because the traditional eye of the 
cavalry is powerless to pierce the curtain of the modern 
service of security. In order that our infantry and artillery 
may be able to fight, they must see. In order that they may 
see, they must be given the modern implements of explo ration 
7 observation, the aeroplane and the captive balloon. This 

‘an be done at relatively slight expense. Our General Pe 
on understood it and our people will also understand i 
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215 
294 


218 
217 


335 


124 


198 


98 
33 


139 


193 


201 


169 


222 
109 


248 
307 


340 
46 


135 

58 
267 
310 
185 
283 
208 


136 
212 
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War Department Asks Addresses of Civilian Aviators 


A 


Acosta, Bert 
Adams, Allen 8. 
Adams, Baxter A. 
Adams, 
Adams, Clarence 
Adams, W. F. 
Aldasoro, Eduardo 
Aldasoro, Juan P. 
Alden, John E 
Alexander J. 
Allinio, P. 
Alvarez, Francisco 
Ambrose, Charles 
Ando, C 

ye Thornwell 
Andrews, W. D. 
Appold, 8. A. 
Apte, H. J. 
Armstrong, E. R. 
Arndt, Edw. F. 
Arnold, George H. 
Astor, Vincent 
Atherton, W. 8. 
Atwater, W. B. 
Atwood, Harry N. 
Auckerman, Frank 


Autin 
B 


Babcock, W. C. 
Bach, James J. 
Bailey, J. 
Baker, G. H. 


Morrow 


7 Baldwin, Capt. Thos: F. 
E. 


Barlow, Floyd 
Barmeier, Geo. 
Barnes, Z. T. 
Barnett, A. E. 
Bass, Capt. Ernest C. 
Bassow, Henry 
Bates, Mortifer F. 
Baysdorfer, Chas. 
Beach, A. C. 
Beachy, Hillery 
Beachy, Lincoln 
Beasly, Percy C. 
Beatty, Geo. W. 
Beckly, Wm. A. 
Beckwith, E. P. 


7 Beckwith, Sidney F. 


Beech, Alex. C. 
Beers, Earl 

Beers, Wm. C. 

8 Belcher, a . 
Bell, Dr. F. J. 
Bell, Grocer E. 


Belton, ‘Kaid 
Benedict, Cc. Ray 
Benner, Enoch 
Bennett, E. D. 
Benoist. Tom W. 
Bergdoll, Grover C. 
Bergdoll, Louis J. 
Bergenthal, Klaus A, 
Berlin, C. A. 
Bernie, B. 

Best, Joseph 
Billard, Phil. 
Bixler, John A. 
Blakely, a” a 
Blakely, Harold W. 
Blasier, Arthur 
Blasiaer 

Bleakley, Wm. H. 
Boandette, Joseph 
Boddy, A. J. 
Boling. W. E. 
Bolognesi, Alfred 
Bonette, C. C. 
Bonner, G. T. 
Leonard W. 
Boquels, Joe 
Bosdek 

Bouldin, Wm., 3rd. 
Bounds, Overton M. 


7 Bowersox, Winfoeld E. 


Bradford, Doyle 
Bragg, Caleb 
Bressman, A. A. 
Brewer, E. D. 
Brewer, Griffith 
Brewer, Roy 

Briggs, Alfred W. 
Brindley, Oscar A. 
Brinker, H. 8, 

Britt, Edward 

Broch 

Brock, Walter L. 
Brodie, Otto W. 
Brookins, Walter R. 
Brown, Harold H. 
Brown, Harry Bingham 
Brown, Lindop E. 
Brown, Lawrence W. 
Brown, ae 3 M. 
Brown, W. 
Brownfield, Oris, 
Brubaker, ‘August J. 
Bryant, Frank 
Bryant, G. M. 
Bulask, Herbert 
Bullington, Frank A. 
Bumbaugh, Capt. G. L. 
Burgess, W. Starling 
Burns, A. 

Burnside, Frank H. 


Baxter Harrison 


AVIATION AND AERONAUTICAL ENGINEERING has received the 
following list of 817 civilian aviators from the office of the 
Chief Signal Officer, Washington, D. Lieut.-Col. George 
O. Squier, in requesting us to publish this list, writes: 


“There is inclosed, herewith, a list of names of per- 
sons who it is understood have flown heavier-than-air 
machines in the United States. The addresses of few 
of these persons are known. Can you, through your 
journal or otherwise, make this list public, and at the 
same time ask those enumerated to communicate with 
the Officer-in-Charge of the Aviation Section, Signal 
Corps, War Department, Washington. D. C.? 

“Their letters should state: 

A. Nationality. 

B. Age. 

C. Type of aeroplane and control they have flown. 

D. Whether cr not they desire service with the 
United States Army.” 


It is of the utmost importance that the War Department 
should be able to secure a complete list of American aviators 
with their addresses, for its use in case of war or threatened 
war. 

Figures before name are Aero Club License numbers. 


sush, J. F. Doherty, W. Elwood (Gink) 


Butler, P. J. Doi, §. 
Butterworth, C. H. 87 Dougherty, Ear! §. 
8 Drexel, J. Armstrong 
Cc Drummond 
Dyott, G. M. 
Cabot, Godfrey L. 
102 Callan, J. Lansing E 


Cannon, Jack 
Carlistrom, Carl 
144 Carlstrom, Victor 
Carr, Walter J. 
332 Carter, Verne 
Cary, C. H., “ Bud.” 191 
261 Castori, Frank 
Cessna, Clyde V. 
Chambers, William J. 


Eades, H. W. 

Eames, John, Jr. 
128 Eaton, Warren 8. 
Eckert, Herman A. 
Ecob, Rbt. Gilbert 
Edelman, David 
331 Eden, F. C. G. 
550 Edwards, Stearne I. 


86 Champion, Frank 8. oe b alter G. 
Childress, E. R. anal Been ; 
Christiansen, William 333 Eggena, erdinand 
Christmas, Dr. William W. 178 Eeserth, Albert 
Christofferson, Harry 48 eee Robert 
Christofferson, Silas io By ton, | Albert 
Cline, W. F. Ely, Gustavs 


Engel, Al. J. 
Englehardt, Leon 


> 


26 Coffyn, Frank T. 
Cole, Henry = : 
Cole, Ralph Eno, Henry 2 
Coleman, R. F Ericeson, Fritz 
Collier R :7 : Erickson, Louis G. 

160 Colovan, Peter ang ew tea 
Cook, Clifton — ey G a 
Cooke, Henry C. swart, G. : 

95 Cooke, Weldon B. F 

60 Cooper, John D. 
Coss » . Fairchild, Walter L. 

ostelio, A. Db. Fanet, Gaston 

70 Courturier, Claude Farwell, John W.. 3rd 
Cowdin, Elliott Fay, Chas., Jr. 


Crawford, Harvey Figyelmessy, Haldeman von 
Crewdson, Harry 85 Fish, Farnum T. 
Crewdson, W. H. Fisher, Eugene 
187 Crossley, 8. J. 291 Fisher, Chas. E. 
Cribletts, P. L. Fisher, Phillip 8. 


239 Crowell, H. K. Fisher, W. H. 
35 Cross, W. Redmond 318 FitzGerald, Lt. S. W. 

Culiford, Pa Fitzsimmons, Frank 
Cummings, J. A. Fleischman, Col. Max C. 
Curran, John J. Ford, Dr. N. R. 
Curtis, Frazer _ Fortney 
Curtis, Greeley S. Foster, C. A. 
Curtiss, Glenn H. Fowler, Robt. G. 
Curzon, Joseph W. Francis, Roy N. 

Fray, Wm. 
D Frederickson, J. C. 

190 Dalwigk, George B. 34 Prisbie. Jonni 


— 


Dathan, Wm. ate Wut. OE : 
321 Dau, David Davison 213 Fritts, Earl V. 
Davidson, Howard C. Funk, Joseph 
Davis Funk, F. B. 
Davis, Perry C. G 
Davis, R._ J. di 
Davison, Frederick Trubee Gage 
Day, Charles F. 269 Gaines, A. B. 
302 Day, Curtis La Q. Galbraith, W. B. 
325 Dean, Thomas James 32 Gallaudet, Edson F. 
77 De Giers, Clarence A. Gantz, Saxe P. 
129 De Hart, D. C. Garcia, Zoilo H. 
de Haussmann, Serge Gardner, Fred E. 
De Kora, E. L. Gary, William P. 
72 De Kor, Fred Gaskell, Bud 
de Lamos, Raoul Kennedy Gates, Artemus L. 
38 De Murias, Ferdinand F. Geale, Lt. C. N. 
Dennis, D. L. Geary, Ted 
Derby Gertson, Louis H. 
115 De Remer, L. H. 31 Gill, Howard W. 
De Vaux, Norman Gillespie, E. C. 
D'Villa, J. F. 171 Gilpatric, J. Guy 


Gioberge, Julius C. 
Glendinning, Robt. 


De Witt, W. V. 
Dickman, Frank A. 


Ditman, Alfred Godet, Eugene 
Dixon, 8S. D. Gostenhofer, Fred’k 8. 
Dodge, Wm. Earl Gould, Earl 


158 


197 
216 


_ 


9 


os 


244 


z 


320 
D4 
268 


29 


205 
164 


7 Hattemer, 


Goulding, A. 
Graham, M,. H. 
Gray, George A 
Gray, John F. 
Green, John 
Greene, John 
Greene, William 
Gregory, Donald 
Gressier, Romaine 
Grieder, Charles 
Greider, J. 
Griffin, R. T. 
Guerin, H. G. 
Guey, Fung 
Gunn, Tom 


H 


Hadley, C. O. 
Hagen, C. E. 
Hall, Barton 
Hall, Ernest 
Hall, W. B. 

Hall, Whipple 
Hallet, George 
Hamilton, A. 
Hamilton, Capt, 
Hamilton, C. E. 
Hamilton, J. W. 
Hamilton, Thos. W, 
Ilammond, Lee 
Hanley, Gerald T, 
Hanna, John G. 
Ilansen, J. 


} Harkness, Harry S. 


Harland, Arthur C. 


} Harmon, Clifford B. 


Harriman, Frank 
Harris, H. P. 

Hartle, A. V. 
Hartman, A. 

Hassell, B. R. J. 
Hatcher, Jr., G. Frank 
Henry L. 


Haupt, William 


7 Havens, Beckwith 


Heath, Eugene 
Hecksher, U. G. 
Heindl, Anton 
Heine, Alex T. 
Heinrich, Albert §. 
Heinrich, Arthur 


>} Hemstrought, W. H. 


Hennington, J. C. 
Hlensington, Fred 
Herbert, J. S 
Herrmann, Chas. A, 
Herstine, D. C. 
Ifeskins, W. 

Heth, Eugene 
Hetlike, W. A., df. 


Hill, James D. 
Hillard, W. U. 
Hilliard, Wm. G. 
Hillis, H. V. 
Hodgson, _ George R, 
Hofer, 

Hoff, William 
Hoflake, Chas. W. 
Hogan, Clifford 
Holcomb, J. H. 
Holmes, G. A, 
Holmes, Harry 
Holt, C. L. 

Holt, Dester 


} Holt, L. E. 


Hoover, Fred’k A. 
Hoover, H. H. 
Hoshino, Robt. Y. 
Huddleston, E. D. 
Hudson, John W. 


>} Hunt, E. Norman 


Houpert, Andre 
Hubbard, G. Gardner 


2 Hutchinson, Jos. R, 


Hyashi, T 


I 


Ikuhara, Tohomoshige 
Isubota, Ritsugo 
Ince, William, Jr. 


J 


James, Stanley 
Janicke, W. 
Janssen, H. C. 
Jannus, Antony 
Jannus, Roger W. 
Jackquith, -. K. 
Jenn ngs. J. 
Jenson, EBS 
Jerwan, 8S. 8. 
Jewell, Albert J. 
Johnson, A. D. 
Johnson, Al. 
Johnson, C. C. 
Johnson, Frank H. 
Johnson, James M. 
Johnson, Louis 
Johnson, Robt. 
Johnson, Walter E. 
Jones, Edward H. 
Jones, aga ‘; 
Jones, Wm 

Joyce, } + 
Judice, Julius 
Jumel, August 


~ 
Pi 





119 
34 


311 


117 


2s4 


345 
92 


336 


263 


245 


276 


16 


255 
67 


348 
10 
105 
11 


224 
236 











October 1, 1916 


K 


Kabitzke, William 

mt Kaminiski, John G. 
Kanaya, U. 

65 Kantner, Harold. 
Kastora, Frank 
Katzman, Sergt. 
Kays, Harvey Ww. ; 

83 Kearney, Horace F. 

262 Keating. = aid Ss. 


Kellrey, R. 


Kelley, E. A. 
Kemmerle, Horace 
119 Kemper, F. W. 
34 Kendrick, Beryl H. 


Kenny 
Kerns, Thaddeus 


E. 
Kiera Wilbur R. 
King, R. C. 
Kirkbridge, William 
Kitamura, Frank 
Klein, H. H. 
Kloeckler, Henry 
Klockler, J. G. 
Knowland, Lehland 
Knowlton, Earl 
Kolovas, James 
Korn, Edward 
Kreamer, D. A. 
Kruipss, Theodore De 
Krutson 
984 Kubl, Carl T. 

Kurrle, Robert 

Kuzisk, August 


La Chappelle, Duval 
313 La Grove, J. K. 

Laird, Emil 
61 Lambert, A. B. 

Lambreath, C. E. 
17 Lamont, Walter D. 
183 Lankey, William A. 

Lapodat, N. 

Laser, G. F. 

188 Law, Ruth B. 

21 Laurence, Frank LD. 
Lawson, Alfred W. 

334 Lee, Robt. E. 

Lee, S. B. 

Lees, Walter E. 

Leever, T. 8S. 

Le Van, Howard 
345 Lewis, B. Blakeman 
92 Lewis, S. C. 

Lewkowicz, Ladislas 

Litstone, Edward 8. 

Lietenberger, J. W. 

Lockwood, Chas. N, 

Loening, Grover C. 
336 Loetscher, John A. 

Longfellow, H. W. 

Longo, T. 

Longren, A. K. 

Loose, Geo. H. 

263 Lorain, A. W. 
Lovett, Robert A. 
Ludvik, Vandie 
Ludwig, John 
Luther, G. H. 
Lynch, James J. 

245 Lyn, A. F. 

Lyon, Lawrence 


M 


McCalley, J. B. 
McCarthy James 
McClellan, B. C. 
McCormack, Mart 

a McCormick, Harold F. 

216 McCue, John Bernard 
McCullam, J. A. 

16 McCulloch, David H. 

18 McCurdy, J. A. D. 
MeDill, Frank Ss. 


— 


31 


11 


MeDonne ‘ll, Edward O. 


McGee, Jack 
McGill, Frank S. 
McGrath, James 
,.. MeGrey, Thomas 
255 MeGuire, N. M. 
67 McKay, G. W. 
McLain, L. E. 
McLeod, Alex. 
McManus, L. 
McNamara, G., E. 


228 MeCaule ‘vy, The odore C, 


348 MacDonald, K. G. 
MacDonald, Stuart 

10 MacGordon, Stevenson 

Mahon, A. 

105 Malick. Emory G. 
Maroney, _ = 

11 Mars, J. C.. “ Bud’ 

56 Martin, G a L. 

Martin, James 7. 

oe Martin. W. Knox 

36 Marusky, Bernard F. 
Massar, A. M 

202 Masson, Didier 
Matalach, S. H. 
Mather, Carl 
Mattery, William A, 
Maxfield, Louis 

99 Maynard, Arthur S. 
Mayo, Albert 
Merrill, Norman EF. 


= 
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Mestach, George 


76 Meyer, Cord 


Meyerhoffer, Orvan 
Middleton, Roland B. 
Millard, Matthew 
Miller, Blaine 
Miller, C. R. 
Miller, Harry G. 
Milier. Lester 
Millman, P. C. 
Mills, Charles 
Minerly, W. 8. 
Mitchell, Roy F. 
Montero, J. Ramon 
Moore, 8S. 
Moran, Barney P. 


Morizono, Rokuro 


Moro, Goroku 


Morok, Charles 


Morris, Raymond V. 
Morso, George 
Morton, Guy 
Mourfield, Carl 
Mullinger. J. K. 
Munter, Herbert 
Murphy, William 


Nagaya, G. 
Nakamura, Tokuji 
Nakamura, Yuwujiro 
9 Nakamura, Lt. C. 
Nakazawa, Iyekasu 
Nam, Chau 


5 Nannini, Dante 


Narness, P. 

Neal, Robert 
Nelson, Nels J 
Ness, Clarence 
Newton. M. A. 
Niles, Chas. F. 
Nishide, Kyoshi 
Nixon, L. F. 
Nojima, Genzo 
Norman, Lloyd Earl 
Northwood, Dr. Rex C. 
Noyes, 8S. H. 


O 


26 Oliver, Edward 


Olson, J. A. 
Olsen, Oscar 
On, Lan Do 
Ovington, Earle L. 


Page, Geo. rg Jr. 
Page, Phillips Ward 
Paine, N. B. 

Park, Harry 
Park, Henry 
Park, Jos. D. 
Paridon, Michael 
Parker, C. W. 
Parker, Fred 
Parker, Sims 
Parla, Augustin 
Parsons, John 
Paterson, Chas. D. 
Patmore. D. C. 
Patterson, Robt. F. 
Paulding, Dwight 
Paulhan, Louis 
Peabody, Warren U. 
Peck, Hugh A. 
Peck, Martin L. 
Peck, W. Barton 
Peets, C. 8. 

Pfiel, P. 

Peters. Wintee da c. 
Petersen, Chriss J. 
Petterossi, Silvio 
Pierce, Samuel 8. 
Pierce Vinton 
Pine, F. A. 
Pitcairn, Harold 
Poggie, Pervus 
Pond, Chas. McH. 
Poole, W. F. 

Post, Augustus 
Post, Edwin M.. Jr 
Post, Truman W. 
Powers, Harrv 
Powers, H. W. 


7 Priest, Maurice R. 


Primm, Milton W. 
Prince, Lawrence L. 
Prince. om 
Pritchard, e, 
Prodgers, C ‘itfora B. 
Prospect, Lewis 


R 


Rathburn, C. W. 
Rawson, Geo. A. 
Raygorodsky, Abraham 
Reagan, H. 

Reddy, A. 

Reichert. H. D. W. 
Reid, Marshall E. 
Reid, ff 
Remington. Ear! 
Requa. P. C 
Reyburn, - V., Oe. 
Richards, C. A. 
Richardson. H. C. 
Richter, Adolph 
Richter, Joseph 
Riddell, J. A. 
Rinehart, Howard M. 
Ritchie, Jos. 


42 
162 
49 


207 


107 
11 


240 


toro 
wh 
wo 


— 


180 


184 


219 


299 


134 


to-! 


roy 


Ritter, Warren 
Robbins, Edward A. 
Roberts, Fred R. 
Roberts, - 

Robinson, Hugh 
Robinson, W. C. 
Rodgers, Galbraith P. 
Rogers, George 
Roehrig, B 

Rolfe, Monte 

Roper, John H. 
Rosenbaum, Louis 
Ross, Gardner Fraser 
Ross, _— Melville 
Rossi, Emil 

Rosstone 


2 Ruiz, Horacio 


Runcie, Walter 


2 Russell, Walter 


Russell. Robt. B. 
Rybitzki, Arthur 


S 


St. Henry, R. C. 

St. Yves, Henri 
Sakamoto, P. J. 

Salinas, Alberto 

Salinas, Gustavo 

Samura. S. F. 

Sands, H. N 

Sandt, Earl 

Sato 

Schaaf, William 

Schaap, Cornelius Jackson 
Schaefer, John S. 
Schermerhorn, M. T. 
Schiller. Fritz 
Schmidt, George 
Schmitt. Maximilian 
Schnaoick, Ernest G. 
Scholvinck, Erbard 
Schumann, Fred 


} Schuman, Fred J. 


Schutt. Frank 

Scott, Lyle H. 
Scripps. William E. 
Seligman, Jesse 
Seminouk, Ignace 
Sestak, Rudolph G. 
Seyfried, Gus 
Sharpe. William F. N. 
Shaw, B. A. 
Sherwood. Oliver B. 
Shoemaker, Chas. W. 
Shoemaker. J. C. 
Shultz, William 


5 Simmons, Oliver G. 


Singh. Lt. Moban M. 


6 Simpson, Geo. H. 


Siolander, Carl T. 
Slavin, J. J. ‘ 
Smith, A. R., “‘ Art” 
Smith, FE. S. 

Smith, Franklin P. 
Smith, Jav Dee 
Smith, J. Floyd 
Smith, Rex 

Smith, Ross 

Smith, Victor M. 
Smith, Wm. 
Solbrig. G, A. 
Solbrig, O. A. 
Somerviile 

Sommer, Harry 
Sopwith, T. O. M. 
Spaulding, J. D. 
Sperry, Lawrence B. 
Stark, W. M. 
Steele, E. W. 
Steele, Edward M. 
Steptoe, T. E. 
Stevens, E. TL. 
Stewart, William 
Strommer, Gustav W. 
Strobel, Chas. J. 
Strong. G. Rush 
Stroud, Lawrence O. 
Studensky. Paul 
Stumpf. Geo. J. 
Sullivan, Wm. 
Sussan, W. J. 
Sutro, Adolph G. 
Sverkerson, John §. 


T 


Tait, Glenn M. 
Takahashi. Frank 
Takasan, Geo. T. 
Takasaw, Takayuki 
Tateishi, Sekiii 
Thalman, E. D. 
Thalman, Frank 
Thaw, A. B. 
Thaw, William 
Thomas, Chas. F. 
Thomas, Geo. C. 
Thomas, Walt. 
Thompson, De Lloyd 
Thompson, Edwar 
Thompson, Geo. 
Thompson, J. F. 
Thompson. L. D. 
Thomson, Clarke 
Timm, O. T. 
Timothy, R. F. 
Timothy, R. Stanley 
Tournier, Marcel 
Tsubota, Ritsugo 
Turpin, J. Clifford 
Tweed. Jobn H. 


Tweedy, D. 
149 Twombly, we “Irving 


104 Underwood, C. E. 
Utter, C. E. 


if 


Vandevel, Paul de 
Vandivort, Cliff 
Van Vliet, John 
Vaughn, C. C. 
Vernon, Victor 
Verplanck, J. B. R. 
i Vilas, Logan A. 
Vinegra, Capt. Juan 
Von Utassy, George L. 


~ 


Vorys, John 
156 Vought, C. M. 
Vurb, 


86 Waite, H. Roy 

1 Walb, Wm 

74 Waldew, Henry w. 
Walker, Clarence H. 
Wallace, L. 8. 
Walsh, William 
Wanamaker, Rodman 

69 Webster, Clifford 

290 Webster, mm. 6. 

298 Gee 

214 Weeks. Elling O. 
Weeks, J. Lester 

167 Weiner, Teras 
Wetzig, Henry E. 
Wetzig, Herman 

14 Weymann, Chas. T. 
Whealey, A. T. 

247 Whelan, Bernard L. 

Whitbread, C. A 

White, H. J. 


Whitney, Harry Payne 


175 Wiggins, Chas, L. 


Wilbur, Paul 
Wilcox, Phillip W. 
Wilcox, Ra 


Wildman, F. A. 
10 Willard, Chas. F. 
71 Williams, Beryl J. 

Williams, O. EB. 

Williams, T. Y. 

Wilmer, Jean 

Wilson, W. R. 

Winslow, Carroll 

Wiseman, F. O. 
53 Witmer, C, C. 

Wong, T. (or F.) 
209 Wood, C, Murvin 
76 Worden, John H. 
Wright, Orville 
254 Wright, R. N. 

Wymark, Earl 


Y 


194 Yamada, Lt. C. 
314 Yamanaka. Tom T. 
Yearsley, EB. N. 
Young, Harold D. 

Young, Ray 
Younger, W. C. 


Yu, 
Zimmerman, Chas. L, 
Zorns, Chas. 
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NATIONAL GUARD. 


Smith, L. V. 
Wright, F. W., Capt. N. G 


Briggs, B. F., 2nd Lt., 3rd Infty., 


Wyo. 
Bagnell, Ed., Lt. P. L. 515 
Wehrle, H., Lt. 
Cummings, Barnard, 1st Lt. 
Ward, Forrest, 2nd Lt. 
Isle, Henry, Pvt. 
Taylor, Ralph, Capt. 

vat. G 


White, L. H.. Cal. 
——, Theodore, Corpl., 


ae ae 
Hickman, W. G., License 
Moore, Morgan, License. 


McDaniels, Curry, Lt., N. G. ae, 


Sunderland, Anthony, 
minutes flying 


Nendig, C. 
CIVILIANS. 


Graham, J. M., Cicero, Tex., P. L. 
492 
McEniry, . G., Asheville, N. C 


Lord, W. 


Crume, J, A., 217 W. 83rd St., 
Neidig, Claude E., 233 South St., 


Harrisburg, Pa. 
Zeirmer, 4" 
Buffalo, N. Y. 


Patterson, Navid, sees Boule- 


vard, ‘fay City, J. 
Allen, ‘A, 20 neceane 
Jersey city. Be De 


Wardell, C. M., Box 22, Larned. 


Kans., P. L, 248 
Porto, J. = 
Haven, Conn 


Angeles, 
Wirthen, 458 “Maple Ave., 
Orange, N. J. 


W., 97 Oxford Ave., 


Box 1305, New 
Blake, Ledyard, Munn Hotel, 












feronautics, We Thank You 
has greeted AVIATION AND 


cordial 


The reception which 
AERONAUTICAL ENGINEERING in America has exceeded even 
our most optimistie expectations. The support which we have 
received in this country, while we did not anticipate that it 
would be quite so broadeast or enthusiastic, was not wholly 
unexpecied. We felt confident the aviation enthusiasts in the 
United States would be glad to read and support a technical 
paper devoted to the publication of authoritative articles on 
every phase of aeronautics and aviation. Our confidence has 
been more than justified. But we did not realize that a 
hearty reception was also awaiting us abroad. That it was, 
however, is shown by the following editorial reproduced from 
the August 30th issue of English Aeronautics. We reprint it 
in all humility and with deep gratitude: 

A NEW COLLEAGUE 

“.We have never been slow in extending a hearty welcome 
to any new contemporary, although it may seem a little 
incongruous that one should extend a hand of friendship to a 
competitor. But then, competition is good for the soul: it sup- 
plies a stimulus to better endeavors lacking to one who is alone 
in the field. Hence we cordially welcome the first issue of our 
new American contemporary, Aviation and Aeronautical En- 
gineering, which appeared on August 1, and is deserving, if we 
may take the contents of that number as a fair sample of those 
we hope may ensue, of a long life of utility. The scope of the 
paper is well indicated by its title; it makes its bow to the 
public with the excuse—as if that were needed—that the vast 
majority of the valuable scientific work accomplished in aero- 
dynamics throughout the world (for the United States, too, 
are making a belated endeavor—belated since, though the first 
reliable research work in aerodynamics was conducted by Sam- 
uel Pierpoint Langley in the nineties of the last century, and 
has only been taken up once again this last year—to approach 
the realm of aeronautical science on strictly scientific lines) 
remains virtually unknown or so scattered as to be mostly 
inaccessible. Our new contemporary has, therefore, set out 
with a laudable, if somewhat ambitious, aim, to collect, co- 
ordinate, and publish this information. The greater part of the 
first issue, which by the way, is excellently produced is taken 
up by the first instalment of a “ Course in Aerodynamics and 
Aeroplane Design,” by Messrs. Klemin and Huff, of the Massa- 
chusetts Institute of Technology. Our new contemporary, if it 
is to attain the high aim it has set itself and to realize its ideal, 
will have to tread a difficult road, though one infinitely smooth 
by comparison with the stony mule-tracks negotiated by the 
pioneers. Looking back on nearly nine years of activity—be 
it observed that the present constitutes our 150th issue—we 
are only too glad to extend the hand of friendship to our 
latest confrére.” 


The Aero Club of Pennsylvania 

The Philadelphia Aeronautical Reereation Society  at- 
tempted to establish a new time and distance record with a 
balloon, on September 12. Dr. Thos. Eldridge as pilot and 
two passengers left the Point Breeze grounds in the balloon 
“ Greater Philadelphia ” at 7.02 P. M. After being in the air 
for twenty hours and fifteen minutes a landing was made nea: 
Woonsocket, R. I. When the balloon crossed the Hudson 
River at Poughkeepsie, N. Y., it was traveling at an altitude 
of fully 15,000 feet. 

On August 19 George Goll and Roy Black, made a flight 
with E. K. Jaequith from Atlantie City te Cape May, N. J., in 
thirty minutes’ time. 

A new hydroaeroplane of the latest type was given its in- 
itial tryout at the Philadelphia School of Aviation the latter 
part of August by Robert Glendinning, president of the 
school and Clarke Thomson, with the aid and general su- 
pervision of Walter E. Johnson, instructor. The climbing 
and gliding powers were carefully tested. 





News of the Fortnight 


the delegates to the Inland Waterway Convention who gg. 
sembled at the League Island Navy Yard on September 15 
witnessed a thrilling exhibition by two submarines and a hydro. 
aeroplane. While one of the submarines was submerging and 
being convoyed by steamer to Chester, a hydroaeroplane from 
the Philadelphia School of Aviation appeared, flying at aboy 
six hundred feet altitude, cireling the convoying steamer, } 
glided to the water’s surface alongside the delegates’ hogi, 
and accompanied it for several hundred yards. Secretary of the 
Navy Daniels whose address was interrupted by the arrival of 
the plane, paused to say that he would never be satisfied untjj 
there were ten machines like that attached to every dread. 
nought, and that as he had never talked against a flying ma. 
chine he should not do so then, 

Tests are being made at the Mineola field of a destruetiye 
bomb, the invention of F. E. Barlow, a Philadelphian. It js 
reported that the experiments up to date have proved gy. 
cessful. The bomb is six feet in length and is formed like g 
torpedo. In addition to its charge of explosive it contains q 
gas chamber in which a new combination of gas is used, the 
exact nature of which is not made public. 

The next meeting of the Aero Club of Pennsylvania will he 
held on Friday evening, October 20. 


National Advisory Committee Meeting 

The Executive Committee of the National Advisory Con- 
mittee for Aeronautics held a meeting on September 14 in 
the new quarters of the committee in the Munsey Building, 
Washington, D. C. 

The subcommittee on the relation of the atmosphere to 
aeronautics, of which Prof. Charles F. Marvin of the Weather 
Bureau is chairman, submitted a report on “ The Physies of 
the Air,” which will be prepared for publication in the next 
annual report of the Advisory Committee. This report con- 
tains a great deal of data and useful information om 
meteorology and weather conditions that should prove of prae- 
tical value to aviators. 

A report on aeronautical nomenclature was submitted bya 
subcommittee charged with its preparation. The com 
mittee has received many requests for copies of this re 
port, indicating that the industry is eager to have and 
adopt standard terms and definitions in place of the many 
varied and confusing terms that have come into existence with 
the start and development of aeronautics. This report wil 
be published in bulletin form and issued as a special report 
at an early date. 

The subcommittee on aeronautie instruments is endeavoring 
to bring about the development of several new and needed @- 
struments for the navigation and operation of aircraft, and at 
the present time is directly interested in the design of 4 
“ cround speed indicator” and an “ angle of attack indicator.” 

A new committee was appointed to consider safe design, 
eonstruetion and navigation of aireraft. 


National Research Council Organized 

The National Research Council, formed at the request o 
President Wilson by the National Academy of Sciences to pr 
mote the development of applied science in strengthening 
national defense, held its organizing meeting on September 2 
in New York. The purpose is to bring into co-operation & 
isting governmental, educational, industrial and other researe 
organizations. 

There was a general discussion of the seope and plan of th 
council’s work. Dr. George E. Hale, director of the Mout 
Wilson Solar Observatory, in California, was chosen & 


permanent chairman, and Dr. Cary T. Hutehinson, of th 
Engineering Foundation, seeretary. 
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Squapron, U. S. A., on THE Mexican BorpErR. 


October 1, 1916 


New York Aero Companies Demobilized 

Orders have been issued for the demobilization of the First 
Aero Company, N. G. N. Y., and the disbanding of the 
Second Aero Company, N. G. N. Y. The Second Company 
has already disbanded and the officers and men have returned 
to their homes in Buffalo. It never was mustered into Federal 
service, it owned no aeroplanes, it received none from New 
York State, none from the Federal Government. When the 
National Guard mobilization was ordered by the Secretary of 
War on June 20, the Second Aero Company was mobilized in 
its Buffalo Armory. A month later it came to Mineola, 
L. L, where the First Aero Company was encamped. Here 
the company stayed, without aeroplanes, till the receipt of the 
order from the Militia Bureau in Washington, dated Septem- 
ber 8, permitting the company to disband. 

The First Aero Company is still awaiting orders from the 
Department of the Kast in order to carry out the formalities 
necessary to the mustering out ceremony. The War Depart- 
ment orders have been issued as a result of reports made to 
the Aviation Section of the Signal Corps, U. 8S. A., by Captain 
Bolling of the First and Captain Satterfield of the Second 
Company, requesting permission to disband. 

The First Aero Company’s own members largely assisted 
by the National Aeroplane Fund raised practically all of the 
money for the company’s equipment of four aeroplanes; two 
machines were supplied by the federal Government in August. 
The Federal authorities have undoubtedly profited largely 
from the experiences of the First Aero Company. The 
Company has turned out half a dozen fliers who either have 
taken or are capable of taking their Reserve Military Aviators’ 
certificates. Ten more are now flying alone. 

No account of the work of the First Aero Company would 
be complete without its including a tribute to the commanding 
officer, Captain Raynal C. Bolling. He has been untiring in 
working for the comfort and satisfaction of his men. The 
fact that the constant flights which his men have been making 
since June 25, have not resulted in a single accident in which 
one of the members of the company has been injured, is the 
best proof of the minute and painstaking eare with which 
he has gone about his work. The professional pilots, P. C. 
Millman and Overton M. Bounds, deserve much eredit. With 
Lieutenant A. B. Thaw they have been entirely responsible for 
the progress their pupils have made, but without any desire 
to detract from their services, it is only right to give all 
eredit for such success as the First Aero Company, N. G. 
N. Y., has enjoyed to Captain R. C. Bolling, R. M. A. 





Aerial Border Patrol 

“There are now fifteen aerial squads on the Mexican border 
between San Antonio and Pharr,” according to C. J. Trudeau 
of the United States Aviation Corps, who has just returned 
from Brownsville, Texas. “ Under orders recently issued by 
General Funston, we have been doing between 22 and 27 
miles a day border patrol for the past three weeks. 

“The work is mostly for practice, but we have orders to 
report if we see any Mexicans crossing the river. We carry 
three or four men in a squad. We are permitted to fly over 
Mexican territory, but not to alight. Last May I was shot in 
the hip by a Mexican, but the wound healed up.” 

Board to Pick Flying Ground 

A board of officers, to consist of Lieut.-Col. George O. 
Squier, Signal Corps; Capt. Richard C. Marshall, Jr., Q. M. 
C.; Capt. Virginius E. Clark, Signal Corps, and Capt. Thomas 
D. Milling, Signal Corps, is appointed to meet in New York 
to investigate suitability of the various military reservations 
for aviation purposes, or acquire such knowledge as may be 
necessary. 


ee 


AVIATION 





161 


The Massachusetts Naval Brigade in Camp 


The first camp of the Massachusetts Naval Brigade is being 
held on Misery Island, off Manchester, with a score of avia- 
tion students hard at work daily. There are about thirty men 
and eight officers in the command. The chief instructor for 
the work is Aviator Clifford L. Webster, instructor for the 
Burgess Company, and among his pupils are some of the most 
prominent men in Massachusetts. Included in the number are 
George R. Fearing, Jr., Godfrey L. Cabot, his brother, Norman 
Cabot; Gordon Baleh, John Balch Blood, who is in command 
of the eamp; Richard Mortimer and Eben S. Draper, son of 
the late ex-Governor Draper of Massachusetts. 

During the first week a total of about 60 flights took place. 
Four machines have been available for the work; all of them 
coming from the Burgess Company. Godfrey L. Cabot owns 
one, and Norman Cabot and George R. Fearing a second. 
Both are of the Dunne self-balancing type, and require merely 
to be steered while in the air. A third machine is the Burgess 
school machine, which has been loaned for the purpose. 

A fourth machine is a military type tractor equipped with 
pontoons, which has just been completed by the Burgess Com- 
pany expressly for use by the Brigade. It was given to the 
organization by the Massachusetts Aero Club, which raised 
the funds for the purpose largely through the instrumentality 
of Godfrey L. Cabot, president. A fifth machine is to become 
available early during the present week. This is the seanlane 
built by the Burgess Company for Eben 8. Draper, who is 
also a member of the militia organization. This is a Dunne 
type very similar to the machine furnished by the company 
for the New York Naval Militia. 


H. Massac Buist Condemns R. A. F. 


That the British committee’s report on the administration 
and poliey of the Royal Aireraft Factory does not condemn 
severely enough the management of the factory is the conclu- 
sion of H. Massae Buist, the English aeronautical expert. In 
his comments on the recently issued report, he concludes: 

“The committee’s report fails to touch on a weak spot be- 
cause the committee do not possess sufficient knowledge to en- 
able them to compare R. A. F. attainment with the best achieve- 
ment in the world today, and because they have not 
been able to appreciate that it is no use doing all your 
experimenting in one place. There are three reasons for 
this—first, because you cannot monopolize inventive talent; 
secondly, because designs are worthless unless accompanied by 
manufacturing experience; and, thirdly, because, though 
standardization is eminently desirable, in the course of waging 
a war it is essential to supply the services with more than one 
type of engine.” 

Mr. Buist points out that even before the war the Germans 
had been experimenting with engines of high compression and 
high piston speeds, rather than the “slow-sloggers” which 
were reputed to be used exclusively in the German air service, 
and he blames the R. A. F. severely for imagining that high 
power and low fuel consumption could be attained only by 
adhering to slow speed types of motors. 








Company B, Signal Corps, Kansas National Guard 

This Company, organized by Captain Phil Billard, has 
been selecting its members with great care and hopes by 
starting slowly to build up a company of prairie aviators 
that will be a credit to Kansas. At the present time Capt. 
Billard’s two planes are at the disposal of the members of 
his command and he hopes to secure by popular subseription 
sufficient funds to assist him in defraying the expenses of 
the aviation school which will have to be established. Capt. 
Billard owns a Curtiss pusher biplane, powered with a Hall- 
Scott 60 horse-power motor and a special Longren Military 
Traetor with a Curtiss OX2 90 horse-power motor. 
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Aviation Opinions of the Judge Advocate General 

NATIONAL GUARD: Increase of pay for aviation service. 
The question was presented whether officers and enlisted 
men of militia organizations brought into the service of the 
United States are entitled, while on duty requiring them to 
participate regularly and frequently in aerial flights, to in- 
erease of pay for such service, the same as provided by statute 
for officers and enlisted men of the Regular Army. 

Held, that while the Aviation Section of the Signal Corps, 
provided for in section 16 of the National Defense Act, is 
preseribed for the Regular Army only, and officers and en- 
listed men of the National Guard are not eligible for detail 
to fill places therein, and while there is no corresponding 
Signal Corps or Aviation Section prescribed for the National 
Guard, there may be Aviation Squadrons, or unit parts there- 
of, in the National Guard of the several States as component 
parts of the “ complete higher tactical units ” contemplated by 
section 60, idem, and the officers and enlisted men therein will, 
when duly qualified, be entitled while in the actual service of 
the United States, or while attending enecampments or maneu- 
vers ordered by the Secretary of War, to the same pay and 
allowances as officers and enlisted men of corresponding grades 
of the Regular Army receive, including increase of pay while 
on duty requiring them to participate regularly and frequently 
in aerial flights. (58-211, J. A. G., August 25, 1916.) 

OFFICERS’ RESERVE CORPS. 

Held further, that the Signal Corps proper and the Avia- 
tion Section each constitutes a corps which should form the 
basis of an organization in the Officers’ Reserve Corps, the 
lowest grade in the Signal Corps being that of first lieutenant. 
As to the Aviation Section, held, that the grade of aviator. 
provided for in section 13 of the National Defense Act, was 
created as a means of meeting contingencies and supplying 
casual deficiencies, and should be regarded as temporary and 
not as a permanent grade or integral part of the Aviation 
Section, such as should be made a basis for appointments in 
the Officers’ Reserve Corps, but the lowest grade of the Avia- 
tion Section in which an unlimited number of officers may be 
appointed is that of first lieutenant. (6-301, J. A. G., August 
29, 1916.) 


Electrical Telethermometers for Aeroplanes 

A simple instrument termed an electrical telethermometer, 
which is likely to be of service, where two motors out of 
reach of the pilot are employed is briefly described in 
VAérophite. This instrument consists of a thin spiral of 
platinum wire generally placed in the cooling water at the 
outlet from the motor, connected to a galvanometer, and a 
small dry battery. The deflections of the galvanometer are a 
measure of the variation in electrical resistance of the platinum 
spiral and consequently of the temperature. The galvanom- 
eter scale is placed in position to be clearly seen by the 
pilot. Such an. instrument should be valuable as a precau- 
tion against overheating, leakage and so forth. The instru- 
ment is an adaption of the ordinary type manufactured by 
Hartmann and Brau, Frankfort-on-Main, Germany. 





Navy Airmen Hit Target 

That American gunrers ean hit a target from an aeroplane 
2,000 feet in the air almost as well as they can from the deck 
of a battleship was demonstrated on September 21, when two 
members of the Aerial Corps from the eruiser North Carolina 
made nine hits out of twelve shots, according to a Norfolk 
report. The firing was done during stormy weather, the 
gunners using small arms and bombs. 

This is the first experiment of this kind conducted by the 
Atlantie fleet, and practically every one of the fifty-five ships 
on the Southern drill grounds took observations. 

The targets were surrounded by the entire fleet, while the 
aeroplanes circled around them at various heights. The high- 
est shooting was from 2,000 feet. 


Aeroplane Radio Signals Sent at Night 
Captain C. C. Culver, U. S. A., and Lieutenant Herbert 
Darque are still experimenting with aeroplane radio sets. Re- 
cently they have been flying at night at North Island, Calif., 
for the purpose of transmitting their signals under the econdi- 
tions which prevail.after dark. Flares on the field at the army 
aerodome are kept burning brightly to indicate to the aviators 
where they can find their landing place. 
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Cords are Safest 


Maximum cushioning ability with 
minimum weight, plus extra 
strength, are the dominating fea- 
tures of Goodyear Cord Tires for 


Aeroplanes. 


And these features are exclusive to 
these tires, for Goodyears are the 
only cord tires made for air 
machines. 


There are from 4 to 6 cord layers in 
this Goodyear cord construction. 


That means extreme reinforcement, 
remarkable shock absorbing qual- 
ities, quicker get-away. 


These tires are double tube clinchers, 
in various sizes up ro 26x 5 inches. 
The Goodyear Rim, light and 


strong, is made to fit these tires. 


We make everything in rubber for 
the aeroplane and balloon. Send 
us your requirements. 


The Goodyear Tire & Rubber Co. 
Akron, Ohio 
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A Sperry Night Flying Equipment 

A lighting outfit, in addition to full equipment of automatic 
control devices, is the latest safety appliance produced by the 
Perry Gyroscope Company. Three 50 candlepower search- 
‘hts are attached to a fitting on the upper entering edge of 
the biplane which Lawrence Sperry has been using in night 
flying experiments at Amityville, L. I., for the past few weeks. 

The searchlights are mounted in parabolic reflectors which, 
it is elaimed, increase the candlepower to 40,000 for each lamp. 
The fitting, which secures the lamps to the upper plane, is 
designed so that it can be tilted in the vertical plane by turn- 
ing a knob, which is placed within easy reach of the pilot’s 
hands. 

















(C) 


Sperry Nigutr FLyinc EQUIPMENT. 


This device makes signaling with the searchlights a possi- 
bility, as well as focusing them on any given point, when the 
pilot is ready to make his landing. The Morse code can also 
be used with these searchlights, as the lights themselves are 
controlled by a switch normally held open by a spring, which 
ean be operated like a telegraph key. 

The electric current is supplied by a generator of 150-watt 
capacity, which is driven by the air pressure at, approxi- 
mately, 4,000 revolutions per minute. Provision is made for 
any accident to the generator by means of a storage battery, 
which in case of trouble is automatically thrown into the cir- 
euit. 

The machine Mr. Sperry has been using is also, equipped 
with the Sperry automatic pilot and synchronized drift indica- 
tor. A Sperry air compass, protected by a waterproof hood, 
is also part of the equipment. 





IT IS REPORTED THAT—- 


Orvak Mreyeruorrer, the well known aviator of San Diego, 
has mae a record during the summer that is most inter- 
esting. On one day he made forty-two flights. His 
regular average is from six to twenty trips a day. He 
tells a good “ fish story ” which runs as follows: “ 1 have 
used my hydroaeroplane in deep sea tuna fishing a number 
of times. By fiving at an altitude of 500 feet over the sea 
the location of the fish can easily be detected. I then 
volplane to the kelp beds, where the water is invariably 
smooth, land and then skim out to where we sighted the 
fish. Dropping overboard a boathook to keep the plane 
from drifting, we get out our rod and reel and the sport 

_ of hooking tue wily tuna is on.” 

E. K. Jaquiru, who has been flying at Atlantie City for the 
last three years, is planning to open an aviation school 
at St. Augustine for the winter. 
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Aeromarine 
Plane & Motor Co. 


Aeroplanes 


and Motors 








New York Office: 
Times Building 


Telephone, Bryant 6147 




















CELESTRON 


Aeroplane Cloth Varnishes 


Made from Cellulose Acetate 
NON-INFLAMMABLE base 


CELESTRON 
SHEETS and FILMS 


Transparent — NON-INFLAMMABLE — Waterproof 


Manufactured by 


Chemical Products Company 


93 Broad Street - Boston, U.S. A. 





Manufacturers of Cellulose Acetate for nearly 15 years 
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The Hall-Scott Type A-7 Power Plant upon Torque Stand, 
at the factory, where all statistics are carefully taken by a rep- 
resentative of Robert W. Hunt ¢ Co., engineers. Hall-Scott 
Motor Car Company, Inc., states that its engineers and me- 
chanics do not make out performance cards upon motors. 

















Hall-Scott Co. Busy on Government Orders 

The Hall-Seott Company is manufacturing eight “ Big 
Sixes ” a week, as well as two of their fours. An order of 
over 300 of the sixes is being filled as rapidly as possible. 
The Duteh East Indies Government has placed an order for 
twelve of the “ Big Sixes ” and eight small fours. The Nether- 
lands have purchased eight of the large motors and is arrang- 
ing for a much larger order when these are delivered. Three 
other European governments are using Hall-Scott equipment. 
The United States Navy has purchased twelve “ Big Sixes,” 
and the Army twenty-two. Besides this government business, 
the Hall-Seott Company is supplying motors to the following 
companies: The Standard Aero Corporation, L. W. F., Pacific 
Aero Products Company, M. F. P., and the Glenn L. Martin 
Company. 


IT IS REPORTED THAT— 

ADJUTANT GENERAL FRANK L. BrinGes of Indiana is the first 
State official to try to take advantage of the provisions of 
the National Defense Act of June 3 to form an aviation 
corps for the National Guard of his State. He has writ- 
ten to the Indiana troops at Llano Grande, Tex., for ap- 
plicants who desire to take the six months’ course in avia- 
tion at the San Diego, Cal., Army School, which the War 
Department will give to eligible officers from every State. 

TruBEE Davison, son of H, P. Davison of J. P. Morgan & 
Co., has ordered a new Curtiss flying boat of 90 horse 
power similar to those he has been learning to fly during 
the past summer. 

First Lievt. Haroup §S. Martin, aviation officer, Signal 
Corps, was relieved from duty at the Signal Corps 
station, Mineola, L. I., N. Y., by an order issued Septem- 
ber 11, and sent to Boston, Mass., for the purpose of tak- 
ing a post-graduate course in aeronautical engineering at 
the Massachusetts Institute of Technology. 

THE QvuEEN Crry Agro Ciun of Cincinnati is building a 
monoplane with 30 feet wing spread, 26 fore and aft, chord 
6 feet 10 inches, cambre 3 inches. It will be provided 
with a 30 horse power air-cooled “ Premier” long stroke 
motor and used for school work among the members as 
a “ penguin.” 
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Eastern 


ing School 


Conducted at 


Sheepshead Bay Speedway, N. Y. 
AERO CLUB LICENSE GUARANTEED 


Flying instruction given students by competent Aviator, 
daily and Sunday, between sunrise and sunset. 120 H. P. 
motored EASTERN Military Tractor Biplane, equipped with 
dual controls, used. 


All students are permitted to attend factory daily or three 
evenings a week to receive training in aeroplane design and 
construction and to become familiar with gasoline motors, in 
order to become competent aviators. 


Information on request 


EASTERN AEROPLANE COMPANY, Inc. 


Telephone Cable Address 
—_ 1251 DeKalb Avenue = Sable Address 
Bushwick BROOKLYN, N. Y. New York 














—a practical book for beginners 


MODEL AEROPLANES 
AND THEIR MOTORS 


By 
GEORGE A. CAVANAGH 
Model Editor of Aerial Age 
Profusely illustrated with Drawings by 
Harry G. Schultz, President Aero Science Club of America 


Introduction by Henry Woodhouse 
Managing Editor Flying, Governor of the Aero Club of America 


PRICE, $1.00 net 


A Primer in constructive mechanical Aeronautics. 


Indispensable to the student interested in the 
Technique of building Model Aeroplanes. 


The most comprehensive, thorough and practical 
book on the Fundamentals of heavier-than-air 
machines and their construction. 


For sale at all bookstores 


MOFFAT, YARD and COMPANY 
Publishers—New York 


(Qctober 
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EMPIRE STATE AIRCRAFT CORPORATION 
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MILITARY TRACTOR BIPLANES 


School machines equipped with duplicate (Dep) control if desired. 
We are prepared to execute orders according to specifications or furnish machines of our own 
design, already demonstrated and tried out. One or two machines usually on hand for prompt 


delivery. 


EMPIRE STATE AIRCRAFT CORPORATION 


30 East 42nd Street Telephone, Murray Hill 482 New York City 














J. E. Porrer, of Waco, Texas, candidate for Congressman- 
at-large, spent, according to his sworn statement, 3,200 
in operating an aeroplane in which he did a large amount 


of canvassing in his campaign for the nomination at the For Effective Illumination of 


recent State primary. 


Eowarp Huspsarp rescued a couple from drowning in Lake > ° 
Washington near Seattle, Wash., a few days ago. S. E. nstruments for 1g t ying 
Kerney and Miss Vera Collins were watching his flying 
boat from a canoe. The canoe upset. Hubbard vol- 
planed to the water and took them both aboard his craft TREAT YOUR 
where they awaited a boat from shore. 

0. Timm, the aviator is filling engagements at county fairs in 














Tue AEROMARINE PLANE AND Moror Company has a 300 55 LIBERTY STREET, NEW YORK 


the Middle West. On September 22 and 23 he flew at the Compasses Aneroids 
Riehland, Mont., County Fair. : 
Tests of the new Navy hydroaeroplane N-9 were satisfactory. Altimet Oil Gauges 
y hy it imeters 
Newspaper reports say that she made 69 miles an hour, A 
high speed, and 41 miles an hour low speed. nemometers 
Miss Ruru Law is giving exhibitions in Nebraska. Statoscopes M. er an 
onom 


Wau1am Eart Donce will establish a training school of avia- 


a 
tion and national defense at Jacksonville, Fla. He in- : S A 
tends to train there sixteen college graduates under Clinometers Lé5 \G Clocks 
twenty-five years of age, who will begin to learn to fly ATN 
November 1. Frederick C. Eden will have charge of the 


training of the pupils. . i 

Jack MiLLer died on September 13 at Fredricksburg, Tex., with the only genuine sel f-luminous 
as a result of injuries received when he fell with his ° ° ° . 
aeroplane while giving an exhibition at the Gillespie compound showing high luminosity at 
County Fair on that day. reasonable prices 


Twenty-Six Mexicans are attending the flying school estab- 
lished by the Carranza government just outside Mexico 
City. We will illuminate one of your own instru- 

Arr Smirn, the 22-year-old aviator, who has thrilled Chicago, ments without charge if you will send it to us. 
San Francisco and Japan, may never fly in publie again. 
He may go to Japan to become interested in a $5,000,000 

plant for the manufacture of aeroplanes. RADIUM LUMINOUS MATERIAL CORPORATION 

horse-power Sprague dynemometer installed at its plant at 

Nutley, N. J., and ean run tests on any size motor up to 

300 horse power. 


Sample of material sent on request 


























AVIATION 


166 





October 1, 1916 








Monoplanes 


Sea Planes 


GENERAL AERONAUTIC COMPANY 


A New Jersey Corporation 


MANUFACTURERS OF 


Aeronautical Engines 





Biplanes 
Flying Boats 





New York Office 
110 West Fortieth Street 


NEW YORK CITY, N. Y. 





Main Office of the Company 
Trust Company Building 
BLOOMFIELD, N. J. 








Classified Advertising 


10 cents a word, minimum charge $2.00, payable in advance. Posi 
tions Open or Positions Wanted advertisements, no charge (20 words). 
Address replies to advertisements with box numbers, care of AVIATION 
AND AERONAUTICAL ENGINEERING, 120 West 32d Street, New York. 


AGENTS wanted in every city for AVIATION AND AERONAUTI- 
CAL ENGINEERING. An especially liberal offer is open for the 
months of September and October. Address Circulation Mana 
gers, AVIATION AND AERONAUTICAL ENGINEERING, 120 West 32d 
St., New York. ; 

LICENSED AVIATOR wants position. Best references. Will 
do exhibition work, passenger carrying or instructor. Indi 
vidual or Company considered. Address Box 4. 


FOR SALE—Single passenger training biplane, equipped 
with 3 cylinder 35 H. P. Anzani motor. Motor and plane both 
brand new. Ideal equipment for beginner to use as penguin 
or for short flights. Can be seen at U. S. Army aviation field 
at Mineola. Property of ist Aero Company. U. 8S. Govern- 
ment desiring to standardize equipment for school work did 
not take over this plane, which is in perfect condition. Ad- 
dress Box 5. canine 

GRADUATE ENGINEER; experienced on several leading 
American aeroplanes; good calculator, designer and systema- 
tizer. Can take charge of work. Available now. Address 
Box 16. 

TECHNICAL GRADUATE, age thirty, desires position in 
experimental department of aeroplane company. Has had five 
years’ experience on special development work, manufacturing 
and advertising. Address Box 36. 





AEROPLANE DESIGNER desires position at designing and 
construction. Capable to superintend the entire development 
and building of machines. Has had four years’ practical ex- 
perience. Address Box 48. - 





YOUNG MAN DESIRES POSITION with Aeroplane Com- 
pany, to learn aviation and secure opportunity of becoming 
tester and salesman. Address Box 2. - 


POSITION open as instructor in Flying School for expert 
pilot who has some knowledge of the theory of aeronautics. 
Box 12. 


Experienced man for advertising purposes most- 
Aeronautical knowledge, especially dirigible 
References required. Address Box 7. 
graduate technical engineer to head an ex- 
under experienced aeroplane designer. 


WANTED. 
ly publicity work. 
air craft, desirable. 





WANTED. A 
perimental department 
30x 22. 

WANTED. 
who understands and can install system. 


Head draughtsman for draughting room, a man 
Box 23. 


EXPERT AVIATOR of six years’ experience wishes perma- 
Never had an acci- 


nent location with large manufacturers. 
dent. Has instructed, carried passengers and done exhibition 
work. Has license. Address Box 3. 


AERONAUTICAL, MECHANICAL ENGINEER wants posi- 
tion. Familiar with all technical, practical details of aero- 
plane design and manufacture; expert on metal construction. 
30x 1. 

HOW TO UNDERSTAND AEROPLANES, by 8S. L. Walkden. 
Fourth edition, enlarged. Contains exclusive matter. 40,000 
sold. 125 pages, SS figures and illustrations. Price $1.00 post 
paid. W. E. Walkden, 2969 Fifth St.. San Diego, Calif. 





EXCELSIOR PROPELLERS 





They are superior to 
They are used extensively by 

Large stocks and prompt 
THE BEST AT THE 
BOOKLETS FREE. 


The propeller without an equal. 
any propeller produced. 

all the leading Aviators. 
shipments. NO GRADES. 
SAME PRICE FOR ALL. 


EXCELSIOR PROPELLER COMPANY 


ST . LOUIS, M Oo. 
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Ail the BEST Aeronautical PROGRESS—NEWS—ILLUSTRATIONS 


AVIATION 


AND AERONAUTICAL ENGINEERING 

















SEMI-MONTHLY, 24 NUMBERS— WITH A TOTAL OF AT LEAST 762 PAGES A YEAR — WILL CONTAIN 








The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Mass- 
achusetts Institute of Technology. 


SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 


POPULAR AERONAUTICAL ARTICLES in Every Issue, I[llus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 
All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 








EVERY NUMBER WILL BE PROFUSELY ILLUSTRATED with MANY 
PHOTOGRAPHS—tthe Best that can be procured 


All for One Dollar a Year 


To secure the Best in Aeronautical Periodicals for a whole year, 
send One Dollar to-day for AVIATION AND AERONAUTICAL ENGINEERING. 














THE GARDNER, MOFFAT COMPANY 


120 West 32d St., New York 








THE WILLIAMS PRINTING COMPANY, NEW YORK 









































OFFICIAL GOVERNMENT RECORDS OF 






Martin I ractors and Seaplanes 


GIVE THEM THEIR ENVIABLE POSITION 


IN THE 











AVIATION WORLD 








Reconnaissance Aeroplanes 


Aero Yachts 











Military Seaplanes 














/ Glenn L. Martin Company 











LOS ANGELES, CALIFORNIA 





























